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NOTES  TO  READERS 


Manuscripts  submitted  for  publication 
should  be  typed  and  double-spaced,  setting 
out  at  the  head  the  full  title  of  the  article 
with  name  and  qualifications  of  the  author, 
and  sent  to  the  Honorary  Editor  not  later 
than  seven  days  from  the  date  of  reading. 

Illustrations  should  be  sent  with  the  manu¬ 
script,  preferably  in  the  form  of  sharp  glossy 
prints  or  line  drawings.  In  exceptional  cases 
where  these  are  not  available  negatives  or 
slides  will  be  acceptable.  On  the  reverse  of 
each  print  the  name  of  the  author  and  the 
number  of  the  illustration  should  be  clearly 
marked. 

Authors  quoting  extensively  from  pub¬ 
lished  works  must,  before  submitting  the 
paper,  obtain  permission  from  authors  or 
publishers  in  order  not  to  infringe  copyright. 
The  same  applies  to  previously  published 
illustrations. 

It  must  be  noted  that  the  illustrations  are 
the  most  expensive  item  in  the  publication  of 
an  article,  and  the  number  must  be  kept 


within  reasonable  limits.  For  a  paper  of 
average  length  an  author  should  attempt  to 
keep  the  number  of  illustrations  below  12. 

As  far  as  is  practicable  all  papers  will  be 
published  in  the  official  journal  of  the  Society 
together  with  the  relevant  parts  of  the  dis¬ 
cussion.  Subject  to  the  approval  of  the 
Council,  they  will  also  appear  in  the  yearly 
Transactions  of  the  Society. 

In  correcting  proofs  authors  are  requested 
to  reduce  alterations  to  a  minimum  in  order 
to  save  expense.  No  substantial  alteration  to 
text  will  be  permitted. 

While  in  the  case  of  a  dispute  the  ruling 
of  the  Honorary  Editor  should  be  regarded 
as  final,  the  author  may,  if  he  feels  the 
decision  unfair,  refer  the  matter  to  the 
Council. 

Readers  of  papers  who  require  reprints  are 
advised  to  order  them  at  the  time  the  paper 
appears  in  the  official  journal  of  the  Society. 
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SOME  OF  THE  CAUSES  AND  EFFECTS 

OF  MALOCCLUSION 

AN  ANALYSIS  TAKEN  FROM  A  RANDOM  SAMPLE  OF  1000  EAST  ANGLIAN 

SECONDARY  MODERN  SCHOOL  CHILDREN 
By  D.  P.  WALTHER,  L.D.S.,  D.Orth.  R.C.S.,  M.R.C.S.,  L.R.C.P. 

Royal  Dental  Hospital ,  London 


In  the  past,  especially  under  those  of  the 
Angle  school,  the  treatment  of  orthodontics 
was  very  empirical  and  largely  a  practical 
exercise  attempting  to  arrange  all  the  teeth 
in  a  perfect  arch  regardless  of  the  size  of  the 
teeth,  the  arch,  or  the  muscle  environment. 
Stress  was,  therefore,  laid  on  technique  rather 
than  aetiology  and  the  relapse  rate  was  high. 

More  recently,  progress  has  been  made  by 
laying  much  more  emphasis  on  the  aetiology 
and  treatment  planning  and  thus  assessing 
the  prognosis  of  a  case  from  the  outset. 

Numerous  theories  have  been  and  are  being 
put  forward,  concerning  the  aetiology  of 
malocclusion,  which  are  based  on  keen  obser¬ 
vations,  but  very  little  has  been  done  to  date 
to  give  these  a  statistical  backing.  It  was 
decided,  therefore,  to  attempt  this  by  analys¬ 
ing  a  few  of  the  factors  which  influence  the 
occlusion  of  the  teeth,  taken  from  a  random 
sample  of  1000  East  Anglian  Secondary 
Modern  School  Children.  It  was  also  realized 
that  very  little  work  has  been  done  along  these 
lines  into  the  effects  of  malocclusion  on  the 
individual,  their  teeth,  and  their  surrounding 
tissues. 

A  small  research  project  was,  therefore, 
planned  and  carried  out  by  a  team  from  the 
Royal  Dental  Hospital. 

The  team  consisted  of  Mr.  P.  M.  C.  James, 
Senior  Lecturer  in  Children’s  Dentistry,  Mr. 
D.  A.  Plint,  Lecturer  in  Orthodontics,  and 
myself. 

The  sample  of  1000  children  was  chosen 
as  carefully  as  possible  in  the  following 
manner : — 

1.  All  the  children  were  between  11  and  13 
years  of  age. 

2.  They  all  came  from  new  Secondary 
Modern  Schools  in  three  East  Anglian  centres 


— Colchester,  Chelmsford,  and  Norwich.  Their 
environment  was,  therefore,  much  the  same. 

3.  East  Anglia  was  chosen  because  it  tends 
to  be  a  little  more  isolated  on  account  of  its 
geographical  position. 

4.  One-third  of  the  children  were  taken 
from  each  of  the  centres  for  the  following 
reasons 

a.  Colchester,  because  it  has  an  adequate  to 
high  fluorine  content  in  its  water-supply, 
between  1-2  and  2  parts  per  million.  There¬ 
fore,  quite  a  high  proportion  of  children  (181) 
had  been  exposed  to  continuous  fluorine  all 
their  lives.  The  remainder  had  fluorine  for 
varying  lengths  of  time. 

b.  Chelmsford,  where  the  fluorine  content  is 
intermediate  and  intermittent,  varying  some¬ 
where  between  0  and  1  part  per  million. 

c.  Norwich,  where  the  fluorine  content  is 
definitely  very  low,  only  017  part  per  million. 

It  was  felt  that  this  sample  gave  us  a  very 
valuable  cross-section  on  which  to  base  our 
project. 

James  examined  the  children  for  the  fol¬ 
lowing  : — 

Caries. — D.M.F.  count  (i.e.,  decayed,  miss¬ 
ing,  and  filled  teeth).  Those  with  a  D.M.F. 
of  9  and  over  were  considered  high.  Those 
w  ith  a  D.M.F.  of  between  2  and  8  were  average. 
(These  were  the  cases  which  fell  within  the 
standard  deviation  of  the  mean  for  the  total 
group.)  Those  with  a  D.M.F.  of  1  and  less 
were  lowr. 

Gums. — P.M.A.  count  (i.e.,  degree  of  in¬ 
flammation  of  papilla,  margin,  and  attach¬ 
ment  around  the  upper  and  lower  incisor 
teeth).  Those  with  a  total  P.M.A.  count  of  5 
and  over  were  considered  high  (poor  gums). 
Those  with  a  total  P.M.A.  count  of  between 
3  and  4  average.  (These  cases  fell  within  the 


Presidential  Address  given  at  the  meeting  held  on  January  11,  1960. 


1 


CLINICAL  ASSESSMENT  FORM 

NAME  (9-10)  AGE  (11)  SEX  (1-2)  DATE  (3-6)  No. 

1  7  2  8  3 

(33)  Skeletal  Classification  Class  I  Mild  II  Class  II  Mild  III  Class  III 

4  9  5  10 

(33)  Frankfort-Mandibular-plane  Angle  High  Highish  Average  Lowish 

12  3  4 

(34)  Occlusal  Classification  Class  I  Class  II  div.  1  Class  II  div.  2  Class  III 


6 

Low 


5  6 

Habit,  tog.  Apart 


Under  21112 


Age  when  stopped: 


Class  II  indefinite 

1  2  3  4 

(35)  Lips  Competent  Incompetent  Slight  Gross 

7  8 

Sep.  by  21|12  Normal 

1  2  3  4 

(36)  Lip  Line  (Tog.)  Above  occlusal  \  Occlusal  \  Incisal  tips  Below 

12  3  4 

(37)  Swallowing  Tooth  together  Tooth  apart  Anterior  tongue  thrust  Doubtful  50|50 

12  3  4 

(38)  Circumoral  Contraction  Absent  Over  21 1 12  Incisal  tips 

6  7 

Present  Present  -f-  + 

5 

(38)  Tongue  Position  Between  Incisors 

1  2  3  4 

(39)  Habits  Tongue  to  lip  Thumb  or  finger  Other  objects 

5  6  7  8  9 

0-2,  3-4  5-6  7-8  9  + 

1  2  3 

(40)  Habitual  Rest  Position  Normal  Forward  Open 

12  3  4 

(42)  Breathing  Nasal  Oral  Oral-nasal  Nasal  infection 

5  6  7 

(44)  Speech  Normal  Anterior  sigmatism  Dyslalia 

3  4  5 

(45)  Oral  Hygiene  Good  Average  Poor 

1  2  3 

(46)  Upper  Incisors  Normal  Proclined  Retroclined 

9  8 

Fractures  Local  abnormalities 

1  2  3 

(49)  Lower  Incisors  Normal  Proclined  Retroclined 

12  3  4 

(52)  Overbite  Normal  Increased  complete  Increased  incomplete  Reduced 

5  6 

Edge  to  edge  Open  bite 

1  2  3  4  5 

(53)  Overjet  Normal  Increased  slight  Increased  gross  Reversed  Edge  to  edge 

14  5  8 

(56)  Early  Loss  Dec.  Maxilla  Crowding  Mandible  Crowding 

3  4  5 

(63)  Caries  D.M.F.  High  (9  -f-)  Average  (8-2)  Low  (1  — ) 

6  7  8 

(63)  Gums  P.M.A.  High  (5  -(-)  Average  (4-3)  Low  (2  — ) 

1  2 

(64)  Treatment  None  required  Previous  orthodontic  treatment 

10  11 
Requires  orthodontic  treatment  Treatment  by  extraction  only 

1  2  3  4 

(65)  Fluorine  High  continuous  from  birth  High  after  birth  Average  Low 

5  6  7 

(65)  Group  Colchester  Chelmsford  Norwich 

Fig.  1. — Assessment  form  used  in  research  analysis. 
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standard  deviation  of  the  mean  for  the  total 
group.)  Those  with  a  total  P.M.A.  count  of 
2  and  less  were  low-  (good  gums). 

He  also  noted  the  presence  of  calculus, 
stain,  mottling,  fractured  incisors,  oral  hygiene, 
etc. 

Plint  and  I  gave  as  complete  an  orthodontic 
examination  as  possible.  This  was  adjusted 
so  that  we  took  twice  as  long  as  James.  This 
meant  that  the  children  could  progress  straight 
through  without  any  hold-up  and,  therefore, 
minimal  interference  with  school  work.  The 
schools  put  their  medical  inspection  rooms  at 
our  disposal  for  this  purpose. 

ORTHODONTIC  EXAMINATION 

This  examination  was  purely  clinical  and 
we  confined  it  to  what  we  felt  to  be  the 
minimal  essentials.  The  assessment  form 
used  is  shown  in  Fig.  1.  Most  of  this  is  self- 
explanatory. 

The  dental  base  relationship  was  assessed 
by  Ballard's  method  of  correcting  the  axial 
inclination  of  the  incisors  and  then  deter¬ 
mining  the  degree  of  overjet  present.  It  will 
be  noticed  that  it  was  divided  into  5  groups. 
Skeletal  I,  when  after  correction  the  overjet 
was  normal.  Skeletal  II,  when  after  correction 
there  was  considerable  overjet.  There  was  no 
question  at  all  in  these  cases  that  the  dental 
base  relationship  was  post-normal,  and  if  a 
lateral  skull  tracing  could  have  been  available 
the  long  axis  of  the  lower  incisor  would  have 
passed  palatal  to  the  crown  of  the  upper 
incisor.  The  mild  Skeletal  II  group  were  those 
cases  which  fell  between  these  two  groups. 

Skeletal  III,  when  after  correction  the  over- 
jet  was  considerably  reversed,  and  there  was 
no  doubt  that  the  dental  base  was  pre-normal. 
The  mild  Skeletal  III  group  were  those  which 
lay  between  these  and  the  Skeletal  I  cases. 

From  100  hospital  cases  the  difference  has 
been  worked  out  between  my  clinical  assess¬ 
ment  of  dental  base  relationship  and  that 
obtained  from  lateral  skull  tracings.  My  total 
accuracy,  including  margin  of  error,  was  93 
per  cent.  My  greatest  difference  was  placing 
some  of  the  definite  Skeletal  II  cases  as  mild 
Skeletal  II,  and  some  definite  Skeletal  III 
cases  as  mild  Skeletal  III. 


The  difference  appears  to  be  connected 
with  the  morphology  of  the  incisor  teeth. 

The  size  of  the  Frankfort-mandibular-plane 
angles  was  also  assessed  clinically,  and  divided 
into  5  groups,  so  as  to  separate  the  definitely 
high  from  the  definitely  low  . 

The  High  group  =  approximately  33-5  and 
above. 

The  Moderately  High  group  (Highish)  = 
approximately  29*5-33  . 

The  Average  group  =  approximately  25- 
29°. 

The  Moderately  Low^  group  (Lowish)  = 
approximately  21-24-5  . 

The  Low  group  =  approximately  20-5  and 
under. 

The  total  accuracy,  including  margin  of 
error,  between  my  clinical  assessment  and  that 
taken  from  the  lateral  skull  tracing  was  about 
94  per  cent. 

Angle’s  classification  was  used  for  the 
occlusion,  but  I  found  I  had  to  add  a  Class  II 
indefinite  group  for  those  cases  which  would 
not  fit  into  either  Class  II,  division  1  or  Class 
II,  division  2  groups. 

Upper  incisors  were  said  to  be  proclined  if 
their  axial  inclination  with  the  Frankfort 
plane  was  more  than  1110,  and  retroclined  if 
less  than  103°. 

The  total  accuracy  between  my  clinical 
assessment  and  that  from  a  lateral  skull  trac¬ 
ing  was  about  73  per  cent,  because  I  tended 
to  assess  all  groups  as  slightly  more  retroclined 
than  the  tracing  showed.  This  appears  to  be 
related  to  the  morphology  of  the  crowns. 

As  regards  the  lower  incisors,  these  were 
adjusted  mentally  inversely  with  the  Frank¬ 
fort-mandibular-plane  angle,  and  were  said 
to  be  proclined  if  w  hen  the  Frankfort— mandi¬ 
bular-plane  angle  was  normal  their  axial  in¬ 
clination  to  the  mandibular  plane  was  more 
than  95  ,  and  retroclined  if  less  than  85  .  Here 
my  total  accuracy  was  lowest  at  only  51  per 
cent,  again  tending  towards  retroelination,  and 
may  be  associated  with  the  morphology  of 
their  crowns. 

I  lie  following  definitions  were  used  when 
assessing  soft  tissue  morphology: — 

Competent  Lips. — “A  soft  tissue  morpho¬ 
logy  that  permits  the  lips  to  seal  with  the 
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mandible  in  the  rest  position,  without  any 
active  contraction  of  the  oro-facial  muscula¬ 
ture.”  It  might  be  better  and  less  confusing 
if  we  used  the  term  “adequate  lip  morpho- 
logy”  in  these  cases. 


divided  into  2  groups,  slight  and  gross,  also 
whether  usually  together,  apart,  or  separated 
by  21112. 

Some  of  the  “competent”  lips  appeared  nor¬ 
mal,  whilst  others  appeared  overcompetent, 
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Fig.  2. — Example  of  the  punch  card  used. 


Fig.  3. — Girl  feeding  material  from  the  assessment 
form  on  to  the  punch  card. 


Incompetent  Lips. — “  Here  the  lips  are 
parted  at  rest  with  the  mandible  in  the  physio¬ 
logical  rest  position.”  Here  again  it  might  be 
less  confusing  to  use  the  term  “inadequate  lip 
morphology”.  The  “incompetent”  lips  were 
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Fig.  4. — The  Powers-Samas  sorter.  (Figs.  3  and  4 
by  kind  permission  of  Messrs.  Powers-Samas.) 


and  quite  a  large  number  of  the  slightly  incom¬ 
petent  lips  appeared  normal.  So  “normal” 
was  added  to  the  assessment  form. 

Swallowing  Behaviour. — Whether  the  teeth 
came  into  light  occlusion  or  not,  and  whether 


there  was  a  tongue  thrust  present,  was 
assessed. 

If  the  tongue  lay  between  the  incisors  at 
rest,  this  was  also  noted. 

The  assessment  form  was  then  punched  on 
to  a  Powers-Samas  punch  card  (Fig.  2),  and 
the  various  facts  required  extracted  by  the 
sorter  and  then  brought  to  percentages.  Figs. 
3  and  4  show  the  way  this  was  done. 

Fig.  5  shows  a  pseudo-graph  of  the  dental 
base  relationships  compared  as  percentages. 
These  graphs  are  not  true  graphs  in  the  ac¬ 
cepted  sense.  What  has  been  done  is  to  join 
the  summits  of  the  various  histograms.  It 
was  felt  this  was  the  clearest  way  of  presenting 
and  comparing  the  various  percentage  distri¬ 
butions.  It  will  be  noticed  that  out  of  the 
total  group  of  1000  cases,  356  were  Skeletal  I, 
i.e.,  35*6  per  cent.  Definite  Skeletal  II  and 
mild  Skeletal  II  were  25-6  per  cent  and  27-7 
per  cent  respectively,  whilst  definite  Skeletal 
III  and  mild  Skeletal  III  were  only  4*3  per 
cent  and  6-8  per  cent  respectively.  (These 
figures  are  reasonably  accurate  as  the  standard 
error  is  less  than  3  per  cent.) 

It  will  be  noticed  how  the  total  Skeletal  II 
tendency  predominates,  whilst  the  total 
Skeletal  III  tendency  is  only  about  10  per 
cent.  I  have  kept  the  5  groups  apart  in  order 
to  observe  any  particular  swing.  Plint  and 
I  examined  498  and  502  cases  respectively. 
Unfortunately,  we  could  not  both  examine  all 
the  cases  because  of  time  and  organization. 
Obviously  this  would  have  been  the  ideal  had 
it  been  possible.  However,  we  had  previous 
evidence  that  our  assessments  compared  fairly 
closely.  Another  factor  which  must  be  borne 
in  mind  is  the  fact  that  I  examined  16  per 
cent  more  of  the  Colchester  children,  whilst 
Plint  examined  8  per  cent  more  of  both  the 
Norwich  and  Chelmsford  children.  The  differ¬ 
ences  in  these  groups  may  also  have  contri¬ 
buted  to  our  slight  variation,  or  vice  versa. 

It  will  be  noticed  that  we  were  much  the 
same  as  regards  the  percentage  of  Skeletal  I 
cases,  but  that  I  was  slightly  higher  in  definite 
Skeletal  II  assessment,  whilst  he  was  slightly 
higher  in  mild  Skeletal  II  assessment.  This 
mav  well  be  influenced  by  the  higher  relative 
percentage  of  definite  Skeletal  II  cases  in 


Colchester  as  compared  with  the  higher  rela¬ 
tive  percentage  of  mild  Skeletal  II  cases  of 
Chelmsford  and  Norwich. 

The  same  slight  difference  will  be  noticed  in 
the  Skeletal  III  and  mild  Skeletal  III  groups. 

□  SKELETAL  2 
A  MILD  SKELETAL  2 
X  SKELETAL  I 


Fig.  5. — Dental  base  relationships  compared. 


It  is  also  interesting  to  notice  that  a  pre¬ 
dominantly  definite  Skeletal  II  dental  base 
relationship  tends  to  show  itself  more  in  the 
boys  of  the  various  groups,  and  the  higher  the 
percentage  the  more  it  appears  to  come  out 
in  the  males.  This  is  also  seen,  but  to  a  less 
extent,  with  Skeletal  III  cases.  It  is  also  found 
to  be  the  case  when  the  various  Frankfort- 
mandibular-plane  angle  groups  are  compared. 

In  comparing  the  3  groups  of  children  it  will 
be  seen  that  in  Colchester  the  percentage  dis¬ 
tribution  of  Skeletal  I  cases  was  significantly 
very  high — 51*5  per  cent  for  boys  and  47  per 
cent  for  girls — whilst  those  of  the  mild  Skeletal 
II  were  very  low,  forming,  as  it  were,  a  mirror 
image. 

In  both  the  Chelmsford  and  Norwich  groups 
it  will  be  seen  that  the  percentage  of  mild 
Skeletal  II  cases  is  higher  than  average,  whilst 
the  percentage  distribution  of  Skeletal  I  cases 
is  lower  than  average.  The  percentage  distri¬ 
bution  of  the  definite  Skeletal  II  eases  remains 
extraordinarily  steady. 

Since  there  were  181  children  in  the  Col¬ 
chester  group  who  had  been  continuously 
exposed  to  fluorine  from  before  birth,  it  was 
decided  to  work  out  the  percentage  distribu¬ 
tion  of  the  various  skeletal  groups  for  these 
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children.  It  was  found  that  out  of  the  181 
continuous  fluorine  cases: — 

91  were  Skeletal  1—50-3  per  cent. 

20  were  mild  Skeletal  II — 11-1  per  cent. 

48  were  definite  Skeletal  II — 26-5  per  cent. 
13  were  mild  Skeletal  III — 7-2  per  cent. 

9  were  Skeletal  III — 5  per  cent. 


Fig.  6. — Dental  base  relationship  of  high  and  low 
fluorine  groups  compared. 


This  showed  a  significant  rise  in  the  per¬ 
centage  of  Skeletal  I  cases  from  35-6  per  cent 
in  the  total  group  to  50-3  per  cent,  and  a 
significant  fall  in  the  mild  Skeletal  II  cases 
from  27-7  per  cent  in  the  total  group  to  11-1 
per  cent  (over  8  per  cent  rise  is  significant  in 
this  case).  This  is  a  very  similar  picture  to 
that  of  the  Colchester  group. 

This  change  in  the  percentage  distribution 
of  Skeletal  pattern  may  be  accounted  for  by 
either  the  difference  in  the  ethnic  groups,  or 
it  might  be  due  to  the  different  fluorine  con¬ 
tent  of  the  water-supply. 

It  may  well  be  that  the  fluorine  content  has 
encouraged  the  mild  Skeletal  II  cases  to  be¬ 
come  Skeletal  I,  but  does  not  affect  the 
definite  Skeletal  II  cases  which  are  beyond 
help.  This  might  have  been  caused  by  a  slight 
lag  in  the  development  of  the  maxilla  or  en¬ 
couragement  to  the  growth  of  the  mandible. 
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The  ideal  situation  might  be  to  have  a  favour¬ 
able  ethnic  group  with  a  high  percentage  of 
mild  Skeletal  II  cases  on  which  the  fluorine 
can  act  to  make  them  become  Skeletal  I. 

Another  graph  was,  therefore,  drawn 
(Fig.  6)  to  compare  the  following  groups: — 

1.  Those  who  had  continuous  fluorine  from 
before  birth — -181  cases  (A)- 

2.  The  total  Colchester  group — 312  cases 

(  +  )• 

3.  The  total  Colchester  group  without  those 
who  had  continuous  fluorine  from  before  birth 
— 131  cases,  but  it  should  be  realized  that 
these  cases  had  been  exposed  to  fluorine  for 
varying  lengths  of  time  (  X). 

4.  The  total  group  of  1000  cases  (O). 

5.  The  total  group  without  those  who  had 
continuous  fluorine — 819  cases  (□). 

6.  The  total  Norwich  group  of  347  cases. 
Here  the  fluorine  content  of  the  water  is  very 
low  (  •  ). 

The  following  points  are  of  interest,  but  it 
must  be  realized  that  the  standard  error  per 
cent  varies  from  between  3  per  cent  and  8  per 
cent  according  to  the  size  of  the  percentage 
and  the  size  of  the  group. 

1.  The  percentage  of  cases  having  a  definite 
Skeletal  II  dental  base  relationship  is  about 
the  same  for  all  groups,  25-26  per  cent. 

2.  The  picture  presented  by  the  percentage 
of  cases  having  a  mild  Skeletal  II  skeletal 
pattern  is  very  different.  Here  the  total  Nor¬ 
wich  group  and  the  total  group  without  the 
continuous  fluorine  cases  (819)  are  highest  at 
33  and  31  per  cent,  followed  by  the  total 
group  (1000)  at  27-5  per  cent.  Then  comes 
the  Colchester  group  without  the  continuous 
fluorine  cases  (131)  at  19  per  cent,  with  the 
total  Colchester  group  (312)  14  per  cent,  and 
the  continuous  fluorine  cases  (181)  11  per 
cent  being  the  lowest  of  all. 

3.  The  percentage  of  cases  having  a  Skeletal 
I  dental  base  relationship  is  completely  the 
reverse  way  round.  The  continuous  fluorine 
group,  the  total  Colchester  group,  and  the 
Colchester  group  without  continuous  fluorine 
comprise  about  49  per  cent,  whilst  the  other 
3  groups,  i.e.,  the  total  group,  the  total  group 
without  continuous  fluorine,  and  the  Norwich 
group,  are  lowest  at  about  29  to  35  per  cent. 


4.  The  percentage  distribution  of  the  mild 
Skeletal  III  cases  is  very  indefinite  and  has 
a  much  wider  variation  for  the  various  groups 
than  that  of  the  definite  Skeletal  III  cases 
which  is  localized  in  much  the  same  May  as 
the  definite  Skeletal  II  cases. 
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The  effect  of  fluorine  and/or  ethnic  group 
on  the  size  of  the  Frankfort-mandibular-plane 
angles  is  also  interesting,  and  can  be  seen  in 
Fig.  7. 
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1. — Frankfort-mandibular-plane  angles  of  high 
and  low  fluorine  groups  compared. 


Fig.  8.- — Occlusal  classifications  of  high  and  low 
fluorine  groups  compared. 


It  must  be  remembered  that  whilst  the  181 
cases  had  continuous  fluorine  since  birth,  the 
vast  majority  of  the  total  Colchester  group 
were  also  exposed  to  fluorine  for  varying 
lengths  of  time  whilst  they  were  living  in 
Colchester.  The  Colchester  group  without 
continuous  fluorine  from  birth  (131  cases) 
M-ere,  therefore,  exposed  to  fluorine  for  a 
varying  length  of  time  during  their  develop¬ 
ment. 

There  is  not,  therefore,  sufficient  evidence 
in  this  survey  to  be  able  to  say  whether  this 
improvement  in  skeletal  pattern  is  due  to  the 
fluorine  intake  or  whether  it  is  just  the  local 
ethnic  group.  A  further  survey  is  necessary 
in  another  fluorine  area,  but  it  does  give  us 
food  for  thought.  It  might  be  a  useful  aid 
to  treatment  if  the  day  should  come  MThen 
we  can  give  a  drug  to  improve  the  skeletal 
form. 


It  will  be  noticed  that  the  Norwich  group 
which  has  low-fluorine  Mater  and  the  total 
group  without  the  fluorine  cases  have  the 
highest  percentage  of  high  and  highish  Frank¬ 
fort-mandibular-plane  angles,  slightly  higher 
than  the  total  group  cases,  whereas  the 
fluorine  group  and  the  Colchester  groups 
have  a  much  lower  percentage.  This  again 
may  be  due  to  either  ethnic  or  fluorine  in¬ 
fluence,  or  both.  It  will  also  be  noticed  in 
this  graph  that  the  percentage  of  average 
Frankfort-mandibular-plane  angles  is  also 
highest  in  the  fluorine  and  Colchester 
groups,  about  59  per  cent.  The  percentage 
of  loMr  Frankfort— mandibular-plane  angles 
is  also  highest  in  the  fluorine  and  Colchester 
groups. 

The  effect  of  fluorine  and  or  ethnic  group 
on  the  various  Angle’s  occlusal  classification 
classes  can  be  seen  in  Fig.  8. 

o 


It  will  be  seen  that  the  percentage  of  Angle 
Class  I  cases  is  highest  in  the  fluorine  group, 
57  per  cent,  followed  by  the  Colchester  group 
only,  54  per  cent,  and  then  the  Colchester 
group  without  fluorine,  49  per  cent.  Then 
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Fig.  9. — Various  lip  morphologies  of  high  and  low 
fluorine  groups  compared. 


sion  1  and  indefinite  Class  II  cases  is  too  gross 
to  be  affected.  Of  course,  we  must  examine 
more  ethnic  groups  in  other  fluorine  areas 
before  we  can  really  draw  any  definite  con¬ 
clusions.  It  is  to  be  hoped  that  Norwich  may, 
at  some  time  in  the  future,  fluorinate  its 
water  supplies,  in  which  case  a  repeat  assess¬ 
ment  would  be  of  great  interest. 

▲  HIGH  FLUORINE  CASES  181 
O  TOTAL  GROUP  lOOO 
•  NORWICH  GROUP  LOW  FLUORINE  347. 
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LIP  LINE  SWALLOW 

Fig.  10.- — Various  lip  morphologies  and  swallowing 
behaviours  of  high  and  low  fluorine  groups  compared. 


comes  the  total  group  at  44  per  cent  and  the 
lowest  percentage  is  found  in  the  total  group 
without  fluorine  and  Norwich  (low  fluorine) 
eases  at  41  per  cent.  It  certainly  looks  as  if 
fluorine  may  be  playing  some  part  in  the 
percentage  of  Class  I  cases  from  this  distribu¬ 
tion.  It  is  interesting  to  note  that  in  the 
recent  report  on  the  Evanston  fluorine  study, 
there  was  a  definite  lowering  of  the  incidence 
of  malocclusion,  which  was  not  just  due  to 
the  known  effect  of  fluorine  on  the  caries 
incidence  and,  therefore,  on  the  early  loss  of 
teeth  which  is  only  thought  to  be  only  a 
minor  factor  in  causing  malocclusion. 

It  will  also  be  noticed  that  the  percentage 
distribution  of  the  Class  II,  division  2  cases 
is  lowest  in  the  fluorine  group  and  highest  in 
the  Norwich  low  fluorine  group.  This  may  be 
connected  with  the  predominance  of  a  mild 
Skeletal  II  dental  base  in  these  cases  which 
might  possibly  have  been  favourably  influ¬ 
enced  by  a  fluorine  intake,  whereas  the 
higher  incidence  of  definite  Skeletal  Class  II 
dental  base  relationships  of  the  Class  II,  divi- 
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Other  graphs  Mere  then  made,  comparing 
the  percentage  incidence  of  other  factors  in 
the  continuous  fluorine  group  of  181  cases,  as 
against  the  total  group  of  1000  cases,  and  the 
low  fluorine  Norwich  group  of  347  cases. 

Fig.  9  shows  a  pseudo-graph  of  the  per¬ 
centage  distribution  of  the  various  different 
hp  morphologies.  It  will  be  noticed  that  the 
percentage  distribution  of  cases  with  compe¬ 
tent  and  slightly  incompetent  lips  was  higher 
in  the  fluorine  group,  whilst  in  those  with 
grossly  incompetent  lips  it  was  much  lower. 
This  may  well  be  due  to  the  higher  percentage 
of  Skeletal  I  dental  bases  and  average  and 
lowish  Frankfort-mandibular-plane  angles  in 
the  fluorine  group.  Whether  the  lips  are 
usually  held  together  or  apart  does  not  appear 
to  influence  the  percentage  distribution  very 
much,  but  the  percentage  distribution  of  the 
slightly  incompetent  lips,  which  are  held 
habitually  together,  appears  lower  in  the 
fluorine  group  than  I  would  have  expected. 

Fig.  10  shows  a  graph  of  the  percentage 
distribution  of  the  various  positions  of  the  lip 


line  and  swallowing  behaviours.  It  will  be 
noticed  that,  in  the  fluorine  group,  the  per¬ 
centage  distribution  of  a  normal  lip  line  is 
higher  than  in  the  total  group  but  of  a  low 
lip  line  much  lower,  again,  probably  due  to 
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11. — Oral  hygiene,  gums  P.M.A.,  caries 
of  high  and  low  fluorine  groups  compared. 


In  Fig.  11,  as  would  be  expected,  the  per¬ 
centage  of  eases  having  a  low  D.M.F.  caries 
count  (1  and  under)  is  much  higher  in  the 
continuous  fluorine  group,  whilst  those  with 
an  average  D.M.F.,  i.e.,  between  2  and  8,  or 
high  count,  9  and  above,  were  much  lower. 

It  will  also  be  noticed  that  the  percentage  of 
cases  having  a  low  P.M.A.  count,  i.e.,  2  or 
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Fig.  12. — Various  degrees  of  overjet  of  high  and  low 
fluorine  groups  compared. 
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13. — Various  degrees  of  overbite  of  high  and  low  fluorine  groups  compared. 


the  skeletal  pattern.  The  percentage  distribu¬ 
tion  of  the  tooth-apart  type  of  swallow 
was  lower  in  the  low  fluorine  group,  but 
when  present  with  a  tongue  thrust  it  was 
higher. 

The  percentage  distribution  of  upper  incisors 
with  a  normal  axial  inclination  was  higher  in 
the  fluorine  group  but  fractures  of  upper 
incisors  were  lower.  The  same  applied  to  the 
lower  incisors,  but  to  a  lesser  extent. 


below  of  the  gingivae  round  the  upper  and 
lower  incisors,  was  much  higher  in  the  con¬ 
tinuous  fluorine  group.  As  with  caries,  the 
average  P.M.A.  cases,  i.e.,  between  3  and  4  and 
the  high  cases  of  5  and  above,  w  ere  both  much 
higher  in  the  total  group  than  in  the  continuous 
fluorine  group.  It  is  interesting  how  the  percent¬ 
age  distribution  of  cases  with  good  oral  hygiene 
is  higher  in  the  continuous  fluorine  group,  at 
the  expense  of  the  average  and  poor  cases. 
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In  Fig.  12  it  will  be  noticed  that  the  per¬ 
centage  of  the  various  types  of  overjet  was 
extraordinarily  similar  in  the  3  groups,  as 
would  be  expected  seeing  that  the  definite 
Skeletal  II  and  definite  Skeletal  III  dental 
bases  are  not  affected;  in  Fig.  13,  on  the 
other  hand,  the  percentage  distribution  of  the 


Fig.  14. — The  different  dental  base  relationships 

occlusal  groi 


definite  Skeletal  II  cases  are  not  significantly 
affected. 

Moderately  High  (Highish)  Frankfort- 
Mandibular-plane  Angles. — It  is  interesting 
how  the  definite  Skeletal  III  percentage  has 
dropped  to  below  average  whilst  the  mild 
Skeletal  III  percentage  remains  up.  The  same 


various  Frankfort-mandibular-plane  angle  and 
compared. 


various  types  of  overbite  varies  considerably. 
The  percentage  of  cases  with  normal  and  in¬ 
creased  incomplete  overbite  was  higher  in  the 
continuous  fluorine  group,  but  the  percentage 
of  increased  complete  overbite  cases  was  much 
lower.  This  again  is  probably  due  to  the  rela¬ 
tive  increase  in  the  Skeletal  I  cases  in  the 
continuous  fluorine  group. 

In  Fig.  14  the  percentage  distribution  of 
the  various  skeletal  groups  is  plotted  against 
the  Frankfort-mandibular-plane  angles  and 
Angle’s  occlusal  classifications.  It  is  probably 
clearer  to  take  the  various  Frankfort— man¬ 
dibular-plane  angles  and  occlusal  groups  in¬ 
dividually  and  compare  the  various  skeletal 
percentage  distributions  against  the  average 
for  the  various  groups.  The  percentage  distri¬ 
bution  of  the  various  skeletal  classes  in  the 
total  group  can  be  seen  in  the  first  column. 

High  Frankfort-Mandibular- plane  Angles. — 
This  is  up  in  both  the  Skeletal  III  and  mild 
Skeletal  III  groups,  as  would  be  expected. 
There  is,  therefore,  a  drop  in  the  percentage 
of  Skeletal  I  and  mild  Skeletal  II  cases.  The 


distribution  is  found  with  the  definite  Skeletal 
II  and  mild  Skeletal  II  cases,  whilst  the 
Skeletal  I  distribution  is  average.  In  other 
words,  there  is  a  general  improvement  of  the 
skeletal  pattern. 

Average  F  r  ankf  or  t- Mandibular-plane 
Angles. — Here,  as  would  be  expected,  the 
percentage  distribution  is  higher  amongst  the 
Skeletal  I  cases,  about  average  for  the  Skeletal 
II  and  mild  Skeletal  II,  and  slightly  lower  for 
Skeletal  III  and  mild  Skeletal  III  ones. 

Moderately  Low  (Lowisli)  Frankfort- 
Mandibular-plane  Angles. — Here  the  per¬ 
centage  distribution  of  the  mild  Skeletal  II 
cases  is  very  much  higher  than  that  for  the 
total  group.  All  the  other  skeletal  groups  are, 
therefore,  depressed.  This  is  probably  the 
reason  why  a  lowish  Frankfort-mandibular- 
plane  angle  is  so  often  found  in  Class  II, 
division  2  cases. 

Low  Frankfort- Mandibular-plane  Angles. — 

Here  the  percentage  distribution  of  Skeletal  I 
cases  is  about  the  same  as  for  the  total  group. 
It  is,  however,  higher  for  the  definite  Skeletal 


10 


II  and  Skeletal  III  cases,  but  is  slightly  lower 
for  the  mild  II  and  mild  III  cases.  This  is 
interesting,  because  it  shows  the  group  of 
Skeletal  III  cases  with  a  low  Frankfort- 
mandibular-plane  angle.  Also  clinically  quite  a 
number  of  gross  Skeletal  II  cases  have  a  low 
Frankfort-mandibular-plane  angle. 

OCCLUSION 

Class  I. — As  was  expected,  the  percentage 
distribution  of  the  Skeletal  I  cases  was  much 
higher  than  that  for  the  total  group.  The 
distribution  of  mild  Skeletal  II  was  lower,  and 
for  definite  Skeletal  II  cases  lower  still.  On 
the  other  hand,  the  distribution  of  mild 
Skeletal  III  was  up,  whilst  that  of  the  definite 
Skeletal  III  was  about  normal. 

It  would  seem,  therefore,  that  the  prognosis 
for  a  Class  I  occlusion  is  much  more  favourable 
if  there  is  a  Skeletal  I  or  mild  Skeletal  III 
dental  base.  Should  the  skeletal  pattern  tend 
towards  a  Skeletal  II,  then  prognosis  is 
comparatively  poor. 

Class  II,  division  1. — Here  the  definite 
Skeletal  II  distribution  is  much  higher,  show¬ 
ing  how  important  an  aetiological  factor  this 
is,  either  on  its  own  account  or  in  influencing 
an  abnormal  up  morphology  and  behaviour. 
The  percentage  distribution  of  mild  Skeletal 
II  cases  is  slightly  below  the  total  group, 
which  is  interesting,  whilst  that  of  the 
Skeletal  I  cases  is  definitely  low,  and  mild 
Skeletal  III  and  Skeletal  III  almost  non¬ 
existent. 

Class  II,  division  2. — Here  it  is  interesting 
how  the  mild  Skeletal  II  percentage  distribu¬ 
tion  goes  right  up  whilst  the  definite  Skeletal 

II  drops,  but  is  still  higher  than  that  for  the 
total  group.  The  Skeletal  III  groups  are  very 
low  or  even  non-existent. 

Indefinite  Class  II. — These  are  the  cases 
which  would  not  fit  into  either  division  1  or 
division  2.  Here  the  definite  Skeletal  II 
dental  base  distribution  is  much  higher  and 
would  seem  to  be  a  much  more  important 
factor. 

Class  III. — As  one  would  expect,  the  Skeletal 

III  and  mild  Skeletal  III  cases  have  a  much 
higher  distribution,  whilst  the  others  are  non¬ 
existent. 


NORMAL  LIP  MORPHOLOGY  AND 
BEHAVIOUR 

As  already  explained,  this  group  included 
some  competent  and  some  slightly  incom¬ 
petent  cases.  Only  18  per  cent  of  cases  were 
assessed  as  absolutely  normal  in  both  morpho¬ 
logy  and  behaviour.  Perhaps  we  were  too 
strict  in  our  assessment  of  normal. 


0  SKELETAL  2 


INCOMPETENT 

Fig.  15. — Dental  base  relationships  of  various  lip 
morphologies  compared. 


Fig.  15  shows  the  dental  base  relationship 
plotted  against  the  soft-tissue  morphology. 

Competent  Lips. — In  Fig.  15  the  percentage 
distribution  of  both  definite  Skeletal  II  and 
mild  Skeletal  II  cases  is  well  down,  whilst  that 
for  the  Skeletal  I  group  is  well  up. 

Incompetent  Lips. — The  numbers  of  cases 
which  fell  into  this  group  by  definition  were 
extremely  large,  consisting  of  966  cases  out 
of  the  1000.  The  distribution  was,  therefore, 
almost  identical  to  the  total  group.  They 
were  subdivided  into  slight  and  gross  and 
whether  usually  together  or  apart. 

Slightly  Incompetent  Lips. — Here  the  per¬ 
centage  distribution  of  the  definite  Skeletal 
II  cases  is  still  below  the  average  for  the  total 
group,  but  that  of  the  Skeletal  I  group  is 
slightly  up,  but  not  as  high  as  for  the  com¬ 
petent  lips.  The  mild  Skeletal  II  group  has 
also  gone  up  to  average. 

Grossly  Incompetent  Lips. — In  contrast  to 
the  previous  group,  it  will  be  noticed  that  the 
percentage  distribution  of  the  definite  Skeletal 
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II  cases  is  very  much  higher,  whilst  that  of 
the  Skeletal  I  cases  is  very  much  down.  The 
other  skeletal  groups  do  not  differ  very  much. 
When  these  last  two  groups  were  subdivided 
again  into  whether  the  lips  were  usually  to¬ 
gether  or  apart,  the  main  point  of  interest 
was  the  different  percentage  distribution  of 
the  definite  Skeletal  II  cases.  These  were 
much  higher  in  both  groups  when  the  lips  were 
usually  held  apart,  at  the  expense  of  the  mild 
Skeletal  II  cases,  which  was  much  higher  in 
both  groups  when  the  lips  were  together. 


Fig.  16. — Dental  base  relationships  of  various  lip 

morphologies  and  swallowing  behaviours  compared. 

In  those  cases  where  the  lips  were  separated 
by  21|12,  the  definite  Skeletal  II  distribution 
was  extremely  high  at  over  70  per  cent,  as 
would  be  expected. 

There  would,  therefore,  appear  to  be  a  very 
close  correlation  between  a  definite  Skeletal  II 
dental  base  relationship  and  the  soft-tissue 
morphology. 

Fig.  16  shows  the  dental  base  relationship 
plotted  against  the  position  of  the  lip  line  and 
the  type  of  swallowing  activity. 

Lip  Line  High ,  that  is  to  say ,  above  Occlusal 
Half  of  the  Crown  of  the  Upper  Incisor. — One 
hundred  and  forty-three  cases  fell  into  this 
category — 14*3  per  cent.  It  will  be  noticed 
that  the  percentage  distribution  of  both  the 
definite  Skeletal  II  and  mild  Skeletal  II  cases 
is  much  higher  than  the  total  group,  whilst 
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that  of  Skeletal  I  and  the  two  Skeletal  III 
groups  is  lower.  It  will  be  remembered  that 
the  percentage  distribution  of  low  and  lowish 
Frankfort-mandibular-plane  angles  is  higher 
in  the  two  Skeletal  II  groups,  so  this  may 
account  for  the  distribution  found. 

Lip  Line  Normal ,  that  is  to  say ,  over  the 
Occlusal  Half  of  the  Crown  of  the  Upper  Incisors. 
— Four  hundred  and  ninety-one  cases  come 
into  this  group — 49T  per  cent.  It  will  be  seen 
that  the  percentage  distribution  of  the  definite 
Skeletal  II  cases  has  fallen  well  below  the 
total  group,  whilst  that  for  the  Skeletal  I  cases 
has  risen  higher.  The  two  Skeletal  III  groups 
and  the  mild  Skeletal  II  cases  are  about  the 
same  as  the  total  group. 

Lip  Line  Low ,  that  is  to  say,  over  the  Upper 
Incisor  Tips. — Three  hundred  and  eight  cases 
fell  into  this  group — 30-8  per  cent.  The  altera¬ 
tion  here  is  that  the  percentage  distribution 
of  the  two  Skeletal  III  groups  has  risen  to 
above  that  for  the  total  group,  whilst  that  of 
the  Skeletal  I  cases  has  fallen. 

Lip  Line  beloiv  the  Upper  Incisors. — Only  58 
cases  fell  into  this  group — 5-8  per  cent.  It  will 
be  noticed  how  the  percentage  distribution  of 
the  definite  Skeletal  II  cases  has  risen  right  up 
to  over  70  per  cent,  whilst  that  for  all  the 
other  groups  has  dropped  very  low. 

The  percentage  distribution  of  the  various 
skeletal  group  are  now  plotted  against  the 
types  of  swallowing  behaviour,  tongue  thrust, 
and  tongue  positions. 

Swallowing  Behaviour  with  Buccal  Teeth  to¬ 
gether  and  no  Evidence  of  an  Anterior  Tongue 
Thrust. — Five  hundred  and  seventeen  cases 
fell  into  this  group — 51-7  per  cent.  It  will  be 
noticed  that  the  percentage  distribution  of 
the  various  skeletal  groups  is  slightly  more 
favourable  than  for  the  total  group,  in  that 
the  Skeletal  I  cases  is  slightly  higher,  whilst 
that  of  the  definite  Skeletal  II  is  lower.  This 
alteration  is  so  slight  as  not  to  be  significant, 
which  is  rather  interesting. 

Swallowing  Behaviour  with  Buccal  Teeth 
apart  and  no  Anterior  Tongue  Thrust. — One 
hundred  and  fifty-seven  cases  came  into  this 
group — 15*7  per  cent.  It  will  be  noticed  that 
the  percentage  distribution  in  these  cases  is 
rather  similar  to  the  previous  tooth-together 


group  except  that  for  the  definite  Skeletal  II 
and  definite  Skeletal  III  cases  it  is  slightly 
higher. 

Swallowing  Behaviour  with  Buccal  Teeth 
apart  and  with  some  Degree  of  Anterior  Tongue 
Thrust. — Here  the  percentage  distribution  of 
the  definite  Skeletal  II  cases  has  increased 
even  more  at  the  expense  of  Skeletal  I  and 
definite  Skeletal  III. 

Swallowing  Behaviour  with  Buccal  Teeth  to¬ 
gether  and  with  some  Degree  of  Anterior  Tongue 
Thrust. — There  were  only  4  cases  out  of  the 
total  1000  which  came  into  this  group.  It  was 
difficult  to  say  whether  there  was  an  actual 
tongue  thrust,  or  whether  the  tongue  w  as  just 
coming  forward  through  the  gap.  One  of  these 
had  a  mild  Skeletal  III  dental  base,  whilst 
the  other  3  were  Skeletal  I. 

There  were  32  cases  in  which  the  sw  allowing 
behaviour  was  so  doubtful  and  indefinite  that 
they  could  not  be  put  into  any  of  the  other 
groups.  In  these  cases  the  percentage  distri¬ 
bution  of  the  definite  Skeletal  II  cases  was 
considerably  belowr  the  total  group,  at  the 
expense  of  the  mild  Skeletal  III  cases  in  which 
it  was  much  higher. 

Tongue  Position  betiveen  the  Incisor  Teeth  at 
Rest. — One  hundred  and  sixty-nine  cases  fell 
into  this  group — 16-9  per  cent.  In  this  group 
the  percentage  distribution  of  the  definite 
Skeletal  II  cases  was  even  higher,  about  37 
per  cent. 

There  is  here,  therefore,  some  further  evi¬ 
dence  of  a  correlation  between  a  definite 
Skeletal  II  dental  base  and  abnormal  soft- 
tissue  morphology  and  behaviour. 

The  percentage  distribution  of  the  various 
skeletal  groups  was  also  plotted  against  the 
presence  and  duration  of  sucking  habits.  The 
main  variation  from  the  total  group  was  a 
significant  rise  in  the  percentage  distribution 
of  the  definite  Skeletal  II  cases  in  those  where 
sucking  habits  persisted  over  the  age  of  9 
years. 

OVERJET 

Fig.  17  shows  the  percentage  distribution 
of  the  various  skeletal  groups  plotted  against 
the  different  types  of  overjet. 

Normal  Overjet. — Five  hundred  and  four¬ 
teen  cases  came  into  this  category — 5T4  per 


cent.  Here,  as  would  be  expected,  the  per¬ 
centage  distribution  of  the  Skeletal  I  and  the 
mild  Skeletal  III  cases  is  higher  than  that  for 
the  total  group.  For  the  mild  Skeletal  II  and 
the  definite  Skeletal  III  cases  it  is  about  the 
same,  whilst  that  of  the  definite  Skeletal  II 
group  is  much  lower. 


Fig.  17. — Dental  base  relationships  of  various  types 
of  overjet  compared. 


Slight  Increase  in  Overjet. — Two  hundred 
and  seventy-six  cases  came  into  this  category 
— 27-6  per  cent.  These  were  the  cases  which 
had  an  increase  in  overjet ,  but  which  was  less 
than  3  mm.  Here  the  percentage  distribution 
of  the  mild  Skeletal  II  and  definite  Skeletal  II 
cases  has  gone  up  at  the  expense  of  the 
Skeletal  I  and  both  the  Skeletal  III  groups, 
in  which  it  has  gone  down  to  below  the 
average. 

Gross  Increase  in  Overjet. — The  over  jet  is 
more  than  3  mm.  in  these  cases.  One  hundred 
and  seventy-three  cases  came  into  this  cate¬ 
gory — 17-3  per  cent.  Here  the  percentage 
distribution  of  definite  Skeletal  II  cases  is 
very  high  at  72*5  per  cent,  whilst  for  the  mild 
Skeletal  II  and  Skeletal  I  cases  it  is  much 
lower  than  average  and  both  the  Skeletal  III 
groups  are  non-existent. 

Reverse  Overjet. — Only  17  cases  came  into 
this  category — T7  per  cent.  As  would  be 
expected,  both  the  Skeletal  III  and  mild 
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PERCENTAGE  DISTRIBUTION 


Skeletal  III  groups  are  much  higher  than 
average,  whilst  all  the  other  groups  are  non¬ 
existent. 

Edge-to-edge  Overjet, — Only  20  cases  came 
into  this  category — 2  per  cent.  Here  the 
Skeletal  I  group  came  into  the  picture  slightly, 
otherwise  the  distribution  is  much  the  same 
as  for  reverse  overjet. 


Fig.  18. — Various  dental  base  relationships  of 
different  types  of  overbite  compared. 

OVERBITE 


Fig.  18  shows  the  percentage  distribution 
of  the  various  dental  base  relationships  in  the 
different  groups  of  overbite  compared. 


The  mild  Skeletal  III  group  was  also  slightly 
up,  whilst  the  Skeletal  III  cases  was  about 
normal,  and  the  mild  Skeletal  II  and  definite 
Skeletal  II  groups  very  low. 

The  mild  Skeletal  III  group  is  up,  probably 
because  of  a  compensating  retroclination  of 
the  lower  incisors,  due,  often,  to  a  normal 
muscle  environment. 

Increased  Complete  Overbite. — This  was 
found  in  as  many  as  525  cases,  i.e.,  52-5  per  cent. 
Both  the  definite  Skeletal  II  and  mild  Skeletal 
II  cases  were  higher  than  the  total  group  at 
the  expense  of  the  Skeletal  I  cases.  The  mild 
Skeletal  III  and  Skeletal  III  groups  were 
slightly  down. 

Increased  Incomplete  Overbite. — These  were 
the  cases  where  the  overbite  was  increased, 
but  in  which  the  lower  incisors  did  not  make 
contact  with  either  the  upper  incisors  or 
palate.  One  hundred  and  fifty  cases  came 
into  this  group — 15  per  cent. 

It  is  interesting  how  very  high  the  per¬ 
centage  distribution  of  definite  Skeletal  II 
cases  is  at  about  60  per  cent.  All  the  other 
groups  were  depressed,  especially  both  the 
Skeletal  III  groups  which  were  almost  non¬ 
existent.  You  will  remember  that  the  per¬ 
centage  distribution  of  definite  Skeletal  II 
cases  was  high  at  37  per  cent  in  the  group  that 
had  a  tongue-to-lower-lip  tongue  position. 


O  SKELETAL  2 
A  MILD  SKELETAL  2 
X  SKELETAL  I 


Fig.  19. — Dental  base  relationships  in  various  degrees  of  oral  hygiene,  gums  P.M.A., 

caries  D.M.F. 


Normal  Overbite. — Two  hundred  and  fifty- 
three  cases  came  into  this  category — 25*3  per 
cent.  Here  the  percentage  distribution  of  the 
Skeletal  I  cases  was  very  high  at  70  per  cent. 

14 


There  is  probably  an  association  here  for  this 
very  high  Skeletal  II  percentage. 

Reduced  Overbite. — Seventy-eight  cases  fell 
into  this  group — 7-8  per  cent.  Again,  it  is 


interesting  that  the  percentage  distribution  of 
the  mild  Skeletal  III  and  definite  Skeletal  III 
cases  is  considerably  up  at  the  expense  of  the 
mild  Skeletal  II  and  definite  Skeletal  II 
groups,  whilst  for  the  Skeletal  I  cases  it  is 
about  average. 

It  would,  therefore,  appear  that  in  this 
group  both  the  Skeletal  III  dental  base  rela¬ 
tionships  with  their  associated  tendency  to 
have  high  or  highish  Frankfort-mandibular- 
plane  angles  play  a  considerable  part  in  the 
aetiology. 

Edge-to-edge  Overbite. — Only  25  cases  fell 
into  this  group.  Here  the  percentage  distribu¬ 
tion  of  mild  Skeletal  III  and  definite  Skeletal 
III  cases  is  even  higher,  whilst  both  the 
Skeletal  II  groups  are  non-existent.  Here, 
again,  the  skeletal  pattern  is  playing  the 
major  part  in  the  aetiology. 

Anterior  Open  Bite. — Only  19  cases  fell  into 
this  group.  Here,  as  would  be  expected,  a 
mixture  of  muscle  behaviour  and  skeletal 
form  is  seen  as  the  aetiological  factor. 

The  percentage  distribution  of  mild  Skeletal 
III  and  definite  Skeletal  III  cases  is  higher 
than  average,  but  not  to  the  same  extent  as 
in  the  previous  two  groups.  For  the  Skeletal 
I  and  definite  Skeletal  II  cases  it  is  also  up, 
but  not  as  much,  whilst  the  mild  Skeletal  II 
group  is  low. 

Fig.  19  shows  the  percentage  distribution 
of  the  various  skeletal  classifications  in  the 
different  oral  hygiene,  P.M.A.,  and  D.M.F. 
groups  compared. 

The  main  point  to  notice  is  the  rise  in  the 
distribution  of  definite  Skeletal  II  cases  in 
the  high  P.M.A.  (bad  gums)  group. 

I  have  only  had  time  in  this  paper  to  show 
you  the  percentage  distribution  of  the  various 
skeletal  groups  plotted  against  a  few  of  the 
other  factors  collected  during  our  clinical 
examination.  But  it  has,  I  think,  shown  the 
importance  of  dental  base  relationship  in  the 
aetiology  of  occlusion.  I  have  continued  this 
analysis  by  plotting  the  various  other  factors 
against  each  other  with  some  very  interesting 
results. 

Finally,  I  thought  it  would  be  rather  inter¬ 
esting  just  to  see  how  many  moderately  ideal 
occlusions  I  could  find  in  these  1000  children. 


Table  I  shows  the  way  I  extracted  them.  You 
will  notice  that  there  were  only  36,  i.e.,  3*6 
per  cent. 

I  have  analysed  these  36  cases  and  would 
like  to  draw  your  attention  to  just  one  of  the 
features  on  account  of  the  recent  correspond¬ 
ence  in  the  British  Dental  Journal.  This  was 
the  fact  that  8  of  them  had  persistent  sucking 

Table  I. — Data  derived  from  the  Powers- 
Samas  Sorter  giving  Details  of  Moderately 
Ideal  Occlusions  with  Variations  found 
in  the  1000  Children 


Occlusal  Class  I  440 

Overbite  normal  235 

Overjet  normal  227 

No  upper  incisor  crowding  132 

No  upper  incisor  spacing  106 

No  upper  incisor  rotations  106 

No  upper  incisor  diastema  106 

No  upper  incisor  local  abnormalities  104 

No  lower  incisor  crowding  77 

No  lower  incisor  spacing  76 

No  maxillary  buccal  segment  crowding  66 

No  mandibular  buccal  segment  crowding  64 

Upper  incisors  normal  axial  inclination  54 

Lower  incisors  normal  axial  inclination  51 

Skeletal  Class  I  47 

Average  Frankfort-mandibular  angle  36 


habits  which  lasted  beyond  the  age  of  9  years, 
i.e.,  22  per  cent  as  against  13-7  per  cent  for 
the  total  group.  This  is  interestingly  high,  but 
it  must  not  be  forgotten  that  the  group  only 
consisted  of  36  cases.  From  the  analysis  of 
the  total  1000  cases,  persistent  sucking-habits 
as  with  abnormal  muscle  behaviours  are  statis¬ 
tically  much  more  common  in  patients  with  a 
definite  Skeletal  II  dental  base  relationship, 
but  are  then  usually  associated  with  an  ab¬ 
normal  muscle  activity. 
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I  would  also  like  to  thank  Mr.  J.  H.  Hovell 
for  his  helpful  suggestions;  Mrs.  MacKenzie 
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Ready  and  Miss  Sheila  Bates  of  the  Records 
Department,  The  Hospital  for  Sick  Children, 
Great  Ormond  Street,  who  punched  the  Powers- 
Samas  cards  for  me  and  extracted  all  this 
material;  Mr.  J.  Shilland,  of  the  Photographic 

Mr.  G.  C.  Dickson ,  in  thanking  the  President  on  behalf 
of  all  present,  said  that  it  was  the  custom  of  the  Society 
not  to  invite  discussion  of  the  Presidential  Address 
unless  that  was  the  specific  wish  of  the  President. 
The  customary  discussion  was  replaced  by  a  vote  of 
thanks. 

He  had  been  told  that  there  were  two  reasons  for  this : 
first,  it  gave  the  President  the  only  opportunity  that  he 
was  likely  to  have  of  making  outrageous  statements  un¬ 
challenged;  second,  it  absolved  the  proposer  of  the  vote 
of  thanks  from  the  necessity  to  remain  awake  during  the 
delivery  of  the  paper.  He  was  certain  that  neither  of 
these  conditions  applied  tonight,  though  Mr.  Walther 
had  slipped  in  one  or  two  remarks  that  might  have  been 
torn  apart  by  the  wolves  if  opportunity  had  offered!  He 


Department  of  the  Royal  Dental  Hospital,  for 
the  illustrations;  and  last,  but  not  least,  my 
secretary,  Miss  B.  M.  Horton,  for  working  out 
the  percentages,  making  up  all  the  graphs, 
and  generally  helping  me  with  this  paper. 

was  himself  looking  forward  to  getting  Mr.  Walther  on 
his  own  and  asking  him  a  few  questions. 

A  paper  of  such  standing  demanded  from  its  author  a 
great  deal  of  work.  For  the  benefit  of  those  who  did  not 
already  know  it,  he  would  mention  that  the  President 
was  Reader  in  Orthodontics  at  the  Royal  Dental  Hospital 
and  the  Hospital  for  Sick  Children  at  Great  Ormond 
Street.  He  was  also  Secretary  of  the  European  Ortho¬ 
dontists  Society,  which  was  to  meet  in  Belfast  in  July. 
Despite  all  these  interests  he  had  found  time  not  only 
to  collect  the  informative  statistics  with  which  they  had 
been  presented,  but  to  settle  down  and  work  them  out. 

He  would  like  to  thank  him  most  heartily,  on  behalf 
of  everyone  present,  for  his  extremely  interesting  address, 
and  to  wish  him  well  in  his  Presidency  during  1960. 
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BITING  AND  MASTICATION* 

A  CINERADIOGRAPHIC  STUDY 

By  G.  M.  ARDRAN,  M,A.,  M.D.,  M.R.C.P.,  D.M.R. 
and  F.  H.  KEMP,  M.A 


Our  interest  in  these  problems  began  when  we 
studied  the  functional  stability  of  artificial 
dentures  with  Munz  (Ardran,  Kemp,  and 
Munz,  1957)  and  biting  and  mastication  in  the 
domestic  rabbit  with  Ride  (Ardran,  Kemp, 
and  Ride,  1958). 

RABBIT 

When  the  rabbit  was  sitting  at  rest,  a  lateral 
X-ray  showed  that  the  lips  were  separated  by 
a  thin  airspace  which  communicated  with  a 
small  pocket  of  air  in  which  were  the  cutting 
edges  of  the  incisor  teeth.  The  edges  of  the 
lower  incisor  teeth  lay  behind  the  edges  of  the 
upper  anterior  incisors  in  contact  with,  or  only 
slightly  separated  from,  a  small  pair  of  poster¬ 
ior  upper  incisors.  The  premolars  and  molars 
(the  cheek  teeth)  were  positioned  so  that  the 
transverse  ridges  of  the  maxillary  teeth  were 
in  line  with  the  valleys  on  the  mandibular 
teeth.  The  ventral  surface  of  the  soft  palate 
was  opposed  to  the  arched  dorsal  surface  of 
the  tongue  with  the  uvula  just  above  the 
epiglottis.  In  dorsoventral  projection,  the 
lower  jaw  was  symmetrically  placed  about  the 
mid-sagittal  plane :  the  mandibular  teeth  were 
nearer  the  midline  than  the  maxillary  teeth  by 
nearly  one  mandibular  tooth  width  anteriorly, 
and  slightly  less  than  this  posteriorly. 

Biting. — Fresh  green-stuff  was  cropped  by 
taking  it  into  the  mouth  and  cutting  it  between 
the  incisors:  no  loose  ends  were  left  projecting 
from  the  mouth.  Older  and  drier  material  w  as 
detached  by  pulling.  Long  grass  w  as  cut  with 
the  incisors  by  a  point  along  the  stem  and  then 
transferred  to  the  side  of  the  mouth.  Lateral 
cineradiographs  showed  that  when  a  biting 
movement  began  the  mandible  was  lowered 
and  moved  forward  so  that  on  closure  of  the 


*  This  paper  is  part  of  a  communication  given  before 
the  Society.  The  first  section  relating  to  infant  feeding 
was  an  abstract  of  the  work  already  published  ( see 
Additional  References,  p.  28). 


F.R.C.P.,  D.M.R. 

mouth  the  lower  and  first  upper  incisors  met 
edge  to  edge:  then  the  lower  incisors  usually 
slid  behind  the  upper  incisors,  the  mandible 
returning  to  the  rest  position  at  the  end  of  the 
biting  sequence.  Soft  materials  were  severed 
by  apposition  of  the  incisors  edge  to  edge : 
the  sliding  movement  of  the  lower  incisors 
upon  the  wear  surface  of  the  upper  incisors 
appeared  necessary  for  cutting  tough  material. 

When  the  mouth  opened  to  bite,  the  tip  of 
the  tongue  remained  close  to  the  posterior 
surface  of  the  lower  incisor  teeth.  As  the  food 
w  as  taken  into  the  mouth  the  forepart  of  the 
tongue  was  moved  slightly  backwards  and 
lowered  from  the  hard  palate.  As  the  mouth 
closed  on  the  material,  the  tip  of  the  tongue 
was  thrust  forwards  beneath  the  piece  which 
w  as  to  be  bitten  off. 

The  Transport  of  the  Bite  to  the  Cheek  Teeth. — 
The  incisor  teeth  of  the  rabbit  are  separated 
from  the  cheek  teeth  by  a  wide  gap  called  the 
long  diastema.  When  the  rabbit  had  bitten  off' 
a  piece  of  food,  it  usually  commenced  to  make 
jaw  movements  of  the  chewing  cycle.  As  the 
mouth  opened  the  tongue  was  slightly  retracted 
and  the  piece  of  food  (the  bite  OED)  resting 
upon  it  was  carried  backw  ards.  As  the  mouth 
closed  the  bite  was  pressed  against  the  ridges 
of  the  hard  palate  and  was  held  in  position  as 
the  tongue  again  moved  forwards.  From  two 
to  four  cycles  of  jaw7  movement  were  usually 
required  to  transport  the  bite  from  the  front 
of  the  mouth  to  the  anterior  premolar  teeth. 
The  dorsoventral  projection  showed  that  the 
bite  was  transported  backwards  over  the 
surface  of  the  tongue  on  the  side  on  which 
chewing  would  take  place.  When  the  leading 
edge  of  a  piece  of  rabbit-cake  approached  the 
anterior  premolars,  the  trailing  edge  was  tilted 
upwards  by  the  tongue  towards  the  hard 
palate  so  that  the  leading  edge  was  brought 
down  on  to  the  grinding  surface  of  one  or  more 


Given  at  the  meeting  held  on  February  8,  1960. 
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of  the  anterior  cheek  teeth.  Lengths  of  herbage 
were  held  in  the  diastemal  region  by  the  tongue 
and  protruded  from  the  mouth  lateral  to  the 
lower  incisor  teeth  and  were  passed  backwards 
towards  the  premolar  teeth  on  the  same  side. 
As  the  animal  chewed,  the  posterior  end  of  the 
stalk  moved  backwards  as  the  mouth  opened 
and  was  sometimes  moved  a  little  forwards 
as  the  mouth  closed :  the  effective  rate  of 
inward  movement  seemed  to  depend  on  the 
toughness  of  the  material. 

Chewing. — The  jaws  were  closed  at  the 
beginning  and  end  of  each  chewing  cycle.  As 
the  jaws  began  to  open,  the  mandible  moved 
forwards,  as  it  did  in  biting :  the  midline  of  the 
mandible  was  lowered  in  the  mid-sagittal 
plane.  As  the  jaws  began  to  close,  the  mandible 
moved  outwards  a  little  more  than  the  width 
of  one  tooth,  so  that  when  the  jaws  closed  the 
outer  (buccal)  edges  of  the  mandibular  cheek 
teeth  were  beneath  the  buccal  edges  of  the 
maxillary  cheek  teeth  of  that  side.  As  the 
mandible  returned  to  the  position  of  rest, 
the  mandibular  cheek  teeth  moved  across  the 
surface  of  the  maxillary  cheek  teeth,  thus 
crushing  the  food:  this  is  the  grinding  phase 
of  chewing. 

Tongue  Movements. — When  the  animal  was 
chewing  the  tongue  made  a  number  of  different 
movements.  There  were  the  movements, 
which  have  been  described,  which  were  con¬ 
cerned  with  transporting  the  bite  backwards 
towards  the  cheek  teeth;  the  movements  of 
the  forepart  of  the  tongue  which  were  con¬ 
cerned  with  positioning  the  bite  upon  the 
premolars  on  the  side  on  which  chewing 
occurred;  the  movements  in  the  region  of  the 
cheek  teeth  which  were  responsible  for  the 
transport  of  the  crushed  material  backwards 
and  its  replacement  upon  more  posterior  cheek 
teeth  before  grinding  took  place;  the  move¬ 
ments  of  the  tongue  which  were  concerned 
with  the  storage  of  food  material  between  the 
soft  palate  and  tongue  before  swallowing; 
and  finally  the  movements  of  the  tongue 
associated  with  swallowing.  All  these  move¬ 
ments  could  take  place  without  interrupting 
chewing. 

The  material  which  was  crushed  or  detached 
in  the  first  chewing  movement  was  displaced 
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medially  on  to  the  tongue  during  this  phase, 
and  as  the  jaws  opened  for  the  next  cycle  the 
crushed  material  on  the  tongue  was  moved 
backwards.  When  the  jaws  re-opened  in  the 
next  cycle,  the  chewed  material  was  replaced 
on  the  teeth  in  a  more  posterior  position.  After 
a  series  of  three  or  four  chewing  cycles  the 
crushed  material  reached  the  posterior  teeth, 
where,  with  saliva,  the  particles  formed  a  fluid 
mass  of  relatively  even  consistency,  whether 
of  grass  or  of  rabbit-cake.  The  chewed  material 
as  it  was  passed  backwards  accumulated 
between  the  tongue  and  the  soft  palate  and 
gradually  descended  as  a  column  downwards 
and  medially:  as  the  mass  of  food  accumulated, 
the  soft  palate  was  bulged  backwards  and  the 
airway  was  narrowed.  In  none  of  the  animals 
examined  was  there  any  evidence  of  the 
transport  of  material  to  the  opposite  side  of 
the  mouth  during  chewing.  All  the  animals 
chewed  their  food  thoroughly;  there  was  no 
evidence  that  pieces  of  food  were  passed 
backwards.  When  an  adequate  amount  of 
chewed  material  had  been  accumulated  in  the 
back  of  the  mouth  it  was  swallowed;  the 
swallowing  motion  usually  began  when  the  jaws 
were  apposed. 

MAN 

Methods  and  Materials. — In  some  respects 
man  is  more  difficult  to  examine  than  the 
rabbit.  He  often  seems  to  have  difficulty  in 
behaving  naturally,  and  may  show  distaste  for 
the  contrast  medium  introduced  into  his  food. 
The  number  of  radiographic  examinations 
which  can  be  justifiably  performed  on  one 
volunteer  is  limited  by  the  dose  of  X-rays 
administered.  For  this  report  we  have  studied 
over  100  unselected  adults  of  different  ages, 
when  biting  or  chewing:  not  all  these  indi¬ 
viduals  had  full  sets  of  natural  teeth,  but  all 
claimed  to  be  able  to  chew  satisfactorily.  The 
examination  comprised  not  more  than  three 
8-second  cineradiographic  exposures  of  each 
individual:  the  contrast  media  used  were 
oatmeal  cake  containing  50  per  cent  of  barium 
sulphate  powder;  a  sweet  made  from  barium 
sulphate  and  gelatin;  and  barium-impreg¬ 
nated  lengths  of  liquorice. 

Individuals  were  examined  in  the  lateral, 
anteroposterior,  and  dorsoventral  projections 


when  opening  and  closing  the  mouth,  munch¬ 
ing  or  chewing.  Films  were  also  taken  of  11 
subjects  who  were  asked  to  make  the  maximum 
lateral  deviation  of  the  mandible,  first  with 
the  mouth  open  and  then  with  the  jaws 


parted  just  enough  to  allowr  this  manoeuvre 
to  be  made;  these  movements  were  made  with 
no  food  in  the  mouth.  In  a  number  of  other 
subjects  still  X-rays  were  taken  for  the 
purpose  of  illustration. 
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Fig.  1. — A  series  of  prints  from  a  cineradiographic  film,  taken  25  frames  per  sec.,  of  an  individual  taking 
a  bite  of  a  barium-impregnated  oatcake. 

A.  Oatcake  held  between  the  teeth.  The  edges  of  the  incisor  teeth  are  in  line:  the  mandible  has  been 
brought  forward.  The  forepart  of  the  tongue  is  retracted.  There  is  a  narrow  air-channel  between  the  dorsum 
of  the  tongue  and  the  soft  palate.  B.  Eleven  frames  later.  The  jaws  are  closed  together:  the  stick  of  cake 
has  been  broken  and  the  lower  jaw  has  been  retruded.  C,  One  frame  later.  D,  Twelve  frames  later.  Masti¬ 
cation  beginning.  The  jaws  are  parted  but  the  lips  are  closed  (not  visible  in  the  print).  Oatcake  in  the 
forepart  of  the  mouth.  Air-space  between  soft  palate  widened.  E.  Three  frames  later.  The  lip  is  raised  and  the 
food  is  beginning  to  be  displaced  backwards.  F,  Three  frames  later.  G,  Five  frames  later.  Jaws  closing. 
Food  being  crushed  between  the  premolar  and  anterior  molar  teeth.  H,  Five  frames  later.  There  is  still  an 
air-space  between  the  soft  palate  and  the  tongue.  Practically  no  food  has  reached  the  level  of  the  posterior 
molars.  I,  Seven  frames  later.  Jaws  opening  for  next  munch  or  chew. 

It  was  established  from  an  anteroposterior  projection  that  the  food  mass  was  situated  on  the  right  side  of 
the  mouth.  The  two  black  opacities  overlying  the  angles  of  the  mandible  were  markers  fixed  to  the  skin: 
thev  do  not  indicate  the  movements  of  the  mandible. 
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Fig.  2. — Still  radiographs  of  the  temporomandibular  joints  of  a  young  adult  taken  from  the  side  with  the 
X-ray  beam  angled  caudally  25°  so  that  one  joint  is  projected  in  line  above  the  other.  Difference  between 
the  two  sides  due  to  variations  in  magnification. 

A,  Mouth  closed.  Condyles  lie  behind  the  articular  eminences.  B,  Mouth  open.  Condyles  have  both 
moved  forward  equally,  and  are  now  beneath  and  slightly  in  front  of  the  articular  eminences.  C.  Mouth 
opened  just  enough  to  allow  the  lower  jaw  to  deviate  to  the  right.  The  left  condyle  (the  top  one  and  that 
which  was  close  to  the  film)  has  moved  downwards  and  forwards  beneath  the  eminences,  whereas  the 
right  condyle  (the  lower  one)  has  rotated  but  not  moved  forwards  or  backwards.  D.  Mouth  open,  jaw  deviated 
to  the  right.  The  left  condyle  (top)  has  moved  downwards  and  forwards  beneath  the  articular  eminence. 
The  right  condyle  (lower)  has  rotated  but  has  not  moved  forwards  or  backwards. 

In  order  to  progress  from  position  B  to  position  D  the  right  condyle  must  pass  backwards. 
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Biting. — In  the  adult  at  rest  the  lips  were 
usually  closed  and  the  jaws  were  held  slightly 
apart ;  the  edges  of  the  lower  incisor  teeth  were 
slightly  behind  the  edges  of  the  upper  incisor 
teeth ;  the  appearances  were  very  similar  to  the 
rabbit.  When  biting,  the  mandible  was  moved 
forwards  as  the  jaw  opened  and  on  closure 
the  incisor  teeth  were  apposed  edge  to  edge  or 
with  the  edge  of  the  lower  just  behind  the 
upper.  Though  soft  foods  such  as  bread  and 
biscuits  were  severed  or  broken  easily,  tough 
food  appeared  to  be  cut  by  sliding  the  chisel 
edge  of  the  lower  incisors  backwards  upon  the 
upper  incisors;  these  movements  are  also 
similar  to  the  rabbit  (Fig.  1). 

As  food  is  introduced  into  the  mouth  prepar¬ 
atory  to  biting,  the  tongue  is  retracted  from 
the  anterior  teeth. 

Mastication. — The  dictionary  definitions  of 
mastication,  munching  and  chewing,  are  not 
precise;  in  some  respects  they  are  synonymous. 

The  term  “mastication”  is  best  used  to  cover 
all  those  motions  which  occur  in  the  mouth  in 
the  preparation  of  food  for  swallowing;  these 
comprise  movements  of  the  tongue  and  jaw 
to  break  up  the  food  and  mix  it  with  saliva. 
Food  may  be  softened  or  dissolved  with  saliva; 
incised,  squashed  between  the  tongue  and 
palate,  or  crushed  or  ground  between  the 
teeth.  Individuals  vary  considerably  in  their 
habits. 

Cineradiography  shows  that  the  teeth  may 
he  used  in  one  of  tw  o  ways,  either  munching 
(chopping)  or  chewing.  We  use  the  term 
“munching”  to  mean  the  lowering  and  raising 
of  the  lower  jaw  upon  the  upper  jaw,  whereby 
the  food  is  incised  or  crushed  between  the 
teeth :  this  was  usually  performed  mainly  by 
the  teeth  anterior  to  the  molars.  It  appeared 
to  be  the  only  method  used  by  persons  who 
have  lost  their  molar  teeth,  but  it  was  also 
used  by  persons  whose  cheek  teeth  were  intact. 
We  have  not  seen  the  rabbit  perform  munching 
movements,  but  they  are  analogous  to  biting. 
Chewing  is  best  defined  as  the  crushing  or 
grinding  of  food  with  movement  of  the  mandi¬ 
bular  across  the  maxillary  cheek  teeth;  by 
analogy  with  the  rabbit  (and  other  similar 
animals)  this  action  normally  takes  place  on 
one  side  only,  with  a  movement  of  the  mandi¬ 


bular  cheek  teeth  across  the  maxillary  cheek 
teeth  from  without  inwards.  In  man  the  form 
of  the  jaws  is  such  that  the  reverse  movement 
takes  place  on  the  opposite  side,  and,  if  a  food 
mass  is  large  enough  to  be  divided  between 
the  two  sides,  some  crushing  and  grinding 
will  inevitably  also  take  place  on  this  side. 
Crushing  may  be  defined  as  the  breaking  or 
separating  of  food  by  approximation  of  the 
teeth  with  comparatively  little  shearing  force. 
Grinding  is  the  motion  which  reduces  the  food 
to  smaller  particles  in  which  a  shearing  force 
is  more  important.  Crushing  may  be  made 
when  the  mandibular  and  maxillary  teeth  are 
widely  separated  and  the  movement  may  cease 
before  the  teeth  are  closely  apposed,  whereas 
in  grinding,  the  mandibular  and  maxillary 
teeth  are  usually  not  widely  spaced  and  before 
the  movement  is  terminated  they  are  usually 
brought  close  together. 

The  distinction  between  munching  and 
chewing  is  easily  made  when  viewing  films 
taken  in  the  anteroposterior  and  dorsoventral 
projections:  the  deviation  of  the  mandible 
when  chewing  can  be  seen.  In  the  lateral 
projection,  the  distinction  is  more  difficult  to 
make  and  depends  mainly  upon  observations 
of  the  movements  of  the  condyle  of  the 
mandible  and  these  vary  with  the  width  of 
separation  of  the  jaws. 

Temporomandibular  Joints. — When  the 
mandible  was  lowered  in  the  midline,  the 
condyles  advanced  on  to  the  articular  emi¬ 
nences  and  returned  as  the  mandible  was 
raised;  the  degree  of  movement  depended 
upon  how  widely  the  mouth  was  opened:  the 
movement  was  approximately  equal  on  both 
sides.  These  movements  were  seen  in  munching 
(Figs.  2  and  3). 

When  the  mandible  was  lowered  in  the 
midline  as  in  munching  and  then  the  chin  was 
deviated  to  one  side,  the  condyle  on  the  side 
opposite  the  deviation  moved  farther  forwards 
while  the  condyle  on  the  side  to  which  the 
deviation  had  occurred  returned  towards  the 
position  of  rest:  both  condyles  rotated  towards 
the  side  of  the  deviation.  The  deviation 
resulted  in  a  tilt  of  the  mandible  with  some 
approximation  of  the  teeth  on  the  side  of  the 
deviation.  When  the  mandible  was  deviated 
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with  minimal  lowering  of  the  jaw,  the  condyle 
on  the  side  opposite  the  deviation  moved 
forwards  to  a  degree  corresponding  to  the 
extent  of  the  deviation,  whereas  the  other 
condyle  rotated  without  any  detectable  move¬ 
ment  backwards  or  forwards  (Munzheimer, 
1928).  These  movements  were  seen  during 


A 


chewing.  During  mastication  all  the  above 
movements  were  seen  in  various  combinations, 
and  the  side  to  which  the  chin  was  deviated 
was  changed  from  time  to  time  (Figs.  2  and  3). 

Chewing. — Chewing  was  usually  confined  to 
one  side  at  a  time;  the  sequence  of  movements 
was  very  similar  to  those  of  the  rabbit.  The 


B 


Fig.  3. — Ventrodorsal  projection  of  the  same  individual  performing  the  same  movements  as  Fig.  2. 

In  A,  C,  and  D  the  right  condyle  remains  in  a  similar  position  relative  to  the  glenoid  fossa  and  the 
structures  around  it  (the  styloid  process  is  indicated  as  a  fixed  landmark):  the  rotation  cannot  be  easily 
appreciated  in  this  projection.  In  B  both  condyles  have  moved  forwards  to  the  level  of  the  foramina 
spinosum.  In  C  and  D  the  left  condyle  has  moved  forwards  (in  D  more  than  in  C).  The  rotation  of  the  left 
condyle  can  be  seen  in  D. 
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food  was  displaced  by  the  forepart  of  the 
tongue  to  the  region  of  the  premolar  and  first 
molar  teeth  on  the  side  on  which  chewing  was 
to  take  place:  the  mandible  was  lowered  and 
moved  forward  (usually  not  more  than  one 


there  was  sometimes  sufficient  to  accumulate 
between  the  tongue  and  the  soft  palate,  as  in 
the  rabbit  (Figs.  4-6).  When  asked  to  keep 
chewing,  man  chewed  as  w  ell  as  the  rabbit,  but 
usually  he  only  chewed  some  of  his  food.  Soft 
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Fig.  4. — Selected  frames  from  a  lateral  cineradiographic  film  showing  a  patient  masticating  oatcake 
(25  frames  per  second). 

A.  Jaws  open.  A  piece  of  oatcake  has  just  been  taken  into  the  forepart  of  the  mouth.  Tongue  coated 
with  a  little  barium  taken  previously.  B.  Eight  frames  later.  The  conclusion  of  the  first  jaw  action:  the  jaws 
are  approximated.  A  column  of  air  lies  between  the  tongue  and  the  soft  palate.  C,  Seven  frames  later.  Jaws 
open  again.  The  food  still  in  the  forepart  of  the  mouth.  D,  Thirty-four  frames  or  approximately  three  jaw 
actions  later.  Jaws  approximated.  Food  lies  mainly  in  the  region  of  the  premolar  and  molar  teeth,  but  some 
has  been  displaced  posteriorly  beyond  the  level  of  the  teeth,  between  the  tongue  and  the  soft  palate.  Air 
column  between  the  tongue  and  soft  palate  maintained.  E.  Twelve  frames  or  approximately  one  jaw  action 
later.  A  further  quantity  of  food  has  been  displaced  backwards  by  the  tongue.  Air  column  between  tongue 
and  soft  palate  maintained.  F,  Seven  frames  later.  Jaws  again  open.  Tongue  raised  and  food  distributed 
mainly  over  the  side  of  the  tongue.  G,  Fifteen  frames  later.  Jaws  again  closed.  Some  food  still  distributed 
over  the  side  of  the  tongue.  Mass  of  food  between  soft  palate  and  tongue  is  now  lower.  H,  Two  frames  later. 
Jaws  again  opening.  Further  food  is  being  displaced  backwards  between  tongue  and  soft  palate. 

Anteroposterior  films  showed  that  chewing  was  taking  place  on  one  side  only. 


third  of  the  maximum  opening  possible)  and 
then  raised  and  displaced  laterally.  As  the 
jaws  were  approximated,  the  mandible  was 
moved  medially  towards  the  position  of  rest 
drawing  the  mandibular  cheek  teeth  in  a 
direction  across  the  surface  of  the  maxillary 
cheek  teeth :  the  food  was  crushed  and  most  of 
it  was  displaced  medially.  Most  individuals 
appeared  to  make  several  chewing  movements 
for  each  bite  and  some  of  the  crushed  material 
was  displaced  backwards  over  the  side  of  the 
tongue  on  which  chewing  had  taken  place; 


food  was  reduced  to  a  pulp,  but  hard  food  was 
frequently  swallowed  in  small  lumps. 

Chewing  was  mainly  confined  to  the  pre¬ 
molars  and  first  molar  teeth.  The  second  and 
third  molars  were  not  used  very  much,  indeed 
some  people  did  not  appose  these  teeth, 
apparently  because  of  defective  growth.  Some 
individuals  chewed  first  on  one  side  and  then 
transferred  the  food  and  chewed  with  the 
other;  the  direction  of  the  movement  of  the 
mandibular  teeth  across  the  maxillary  teeth 
was  altered  to  suit  the  side  on  which  chewing 
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was  taking  place.  Nobody  regularly  altered 
the  side  on  which  chewing  was  taking  place 
with  each  successive  movement. 

The  bulk  of  the  food  was  usually  masticated 
on  one  side :  when  some  was  transferred  for 


a  munch.  Though  chewing  proper  occurred 
only  on  one  side  at  a  time,  there  were  some 
occasions  when  food  was  crushed  between  the 
teeth  on  the  opposite  side  as  the  mandible 
moved  from  within  out:  such  food  was 
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Fig.  5. — Selected  prints  from  a  cineradiographic  film  taken  in  dorsoventral  position  (25  frames  per  second). 
Patient  chewing  oatcake.  A  square  marker  was  placed  on  the  skin  over  the  symphysis  menti — this  can 
be  seen  below  the  figure  2  at  the  top  of  the  print.  Patient  displaced  slightly  to  the  left. 

A,  Mandible  deviated  slightly  to  the  right;  the  jaws  are  closing  upon  the  opaque  food.  B,  Two  frames 
later.  The  jaws  are  closed;  marker  in  central  position.  Food  displaced  mainly  towards  the  lingual  side 
of  the  teeth.  C,  Five  frames  later.  Jaws  opening;  marker  slightly  displaced  to  the  left.  D.  Three  frames 
later.  Opening  wider.  Further  displacement  of  the  jaw  to  the  left  (Hildebrand  movement).  E,  One  frame  later. 
F,  Two  frames  later.  Maximum  opening  of  jaws.  G,  Two  frames  later.  Deviation  of  the  jaw  to  the 
chewing  side.  H,  One  frame  later.  Jaw  closing.  I,  One  frame  later.  Jaw  closed;  marker  again  central. 
Food  displaced  medially.  J,  Four  frames  later.  K,  Two  frames  later.  Jaws  again  opening  (Hildebrand 
movement).  L,  One  frame  later.  Further  opening  with  deviation  to  the  left. 


chewing  on  the  opposite  side,  the  range  of 
lateral  movement  of  the  mandible  on  this  side, 
in  the  preparatory  phase,  was  usually  not  so 
great  as  on  the  normal  chewing  side;  in  some 
individuals  the  action  was  virtually  reduced  to 
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displaced  outwards.  Individuals  with  food  on 
both  sides  of  the  mouth  were  seen  to  displace 
food  backwards  over  the  tongue  on  both  sides, 
the  two  columns  approaching  the  midline  just 
above  the  epiglottis.  The  column  on  the  side 


on  which  chewing  predominated  was  the 
larger. 

There  were  some  individuals  who  showed  an 
irregular  sequence  of  movements;  chewing  was 
followed  by  munching  or  vice  versa,  or  by 
movements  associated  with  the  adjustment  of 
the  position  of  the  food  in  the  mouth.  In  the 
opening  phase,  there  were  some  individuals 


side  as  the  mandible  was  lowered.  Others 
raised  the  mandible  and  began  the  medial 
movement  before  the  food  was  pressed 
between  the  teeth.  In  all  these  movements 
the  tongue  served  to  adjust  the  position  of  the 
food  and  the  cheeks  to  limit  its  accumulation 
in  the  alveolo-buccal  sulci:  in  none  of  these 
experiments  was  the  patient  given  sufficient 
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Fig.  6. — A  series  of  prints  in  the  dorsoventral  projection  showing  the  passage  of  food  backwards  from  the 
teeth  during  chewing  (25  frames  per  second). 

A,  Mastication  has  been  in  progress  for  about  2  seconds.  A  column  of  food  has  been  passed  backwards 
and  medially  from  the  side  on  which  chewing  has  taken  place.  B,  Eighty-five  frames  later.  The  column  of 
chewed  food  is  wider  and  longer;  it  has  reached  the  midline.  C,  Twenty-three  frames  later.  Immediately 
before  swallowing.  D,  Three  frames  later.  E,  Five  frames  later.  F,  Three  frames  later.  In  D-F  the  bolus 
is  being  compressed  downwards. 


who  deviated  the  mandible  towards  the  side 
opposite  to  that  on  which  chewing  was  going 
to  take  place:  these  persons  brought  the  jawr 
back  to  the  midline  and  then  swung  it  over  to 
the  chewing  side  in  the  preparatory  phase 
(Hildebrand,  1936,  1937).  In  the  preparatory 
phase  of  the  chewing  cycle  there  were  some 
individuals  who  did  not  always  make  the 
maximum  lateral  movement  of  the  mandible 
and  others  in  whom  the  crushing  or  grinding 
phase  was  not  completed  before  the  mouth 
began  to  re-open. 

There  were  also  some  w  ho  made  the  prepara¬ 
tory  lateral  movement  towards  the  chewing 


food  to  require  it  to  be  stored  in  the  cheeks. 
When  the  molar  or  premolar  teeth  had  been 
extracted  the  movements  sometimes  forced 
food  into  the  alveolo-buccal  sulci,  and  es¬ 
pecially  when  food  was  held  on  both  sides  of 
the  mouth. 

The  Soft  Palate. — When  biting,  the  soft 
palate  was  usually  apposed  to  the  back  of  the 
tongue.  During  mastication  with  the  lips 
closed,  the  soft  palate  was  shortened  and 
thickened  and  was  usually  raised  a  fewr 
millimetres  away  from  the  surface  of  the 
tongue  so  that  the  air  in  the  mouth  was  in 
communication  with  the  air  in  the  pharynx. 
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When  chewed  food  was  passed  backwards 
between  the  tongue  and  the  soft  palate  in  a 
manner  analogous  to  the  rabbit,  the  continuity 
between  the  air  in  the  mouth  and  the  air  in 
the  pharynx  was  usually  maintained :  if  larger 
food  particles  were  displaced  backwards  they 
were  held  up  between  the  soft  palate  and 
tongue  in  the  narrow  passage.  In  man,  a  good 
nasopharyngeal  airway  was  maintained  until 
swallowing  occurred. 

Swallowing. — Food,  when  softened  or  broken 
up,  was  swallowed  in  one  of  two  ways.  It  was 
either  returned  to  the  front  of  the  mouth  and 
swallowed  in  the  manner  previously  described 
(Ardran  and  Kemp,  1955)  or  it  was  displaced 
backwards  by  apposition  of  the  tongue  to  the 
palate,  on  the  side  on  which  it  was  chewed. 
Food  which  had  accumulated  between  the 
posterior  aspect  of  the  tongue  and  soft  palate 
was  swallowed  in  the  manner  similar  to  that 
of  the  rabbit.  In  no  instance  was  food 
swallowed  on  the  side  opposite  to  that  on 
which  it  was  chewed  (Wright,  Strong,  and 
Kingery,  1949). 

DISCUSSION 

Dental  text-books  contain  remarkably  little 
information  about  the  normal  actions  of 
biting,  the  taking  of  food  into  the  mouth  with 
spoon  or  fork,  and  mastication  (Dickson,  1959; 
Hemley,  1944;  Klatsky  and  Fisher,  1953; 
Jenkins,  1954;  Fish,  1952;  and  Salzmann, 
1950).  For  this  reason,  as  one  would  expect, 
there  is  much  confusion  in  the  use  of  terms 
to  describe  these  motions.  In  the  preceding 
paragraphs  we  have  attempted  to  re-define 
some  of  the  words  commonly  used,  keeping 
close  to  the  derivation  and  meaning  given  in 
the  Oxford  Ejiglish  Dictionary.  “Champing”  is 
a  word  sometimes  used  by  dentists  for  chewing, 
but  we  suggest  that  it  should  refer  to  noisy 
impacts  of  the  teeth  in  munching  and  chewing. 

Text-book  accounts  are  meagre  because 
there  is  little  evidence,  even  in  man,  as  to 
how  food  is  taken  and  manipulated  prior  to 
swallowing.  Klatsky  (1940,  1955)  made  a 
cineradiographic  film  of  three  subjects  masti¬ 
cating  and  swallowing,  but  gave  no  detailed 
description  of  the  movements  of  the  food  in 
the  mouth,  or  of  the  action  of  the  tongue. 
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The  impression  we  obtain  from  most  writers 
is  that  man  must  chew  his  food,  that  it  is  good 
for  him  to  do  this  and  good  for  his  teeth:  we 
question  to  what  extent  these  concepts  are 
true. 

Perfect  dentition  is  often  stated  to  be  that 
which  allows  apposition  of  all  teeth  when  the 
jaws  are  fully  opposed  in  the  occlusal  position: 
it  is  conceded  that  few  people  are  so  well- 
formed  as  to  allow  the  jaws  and  teeth  to  be 
perfectly  alined  in  symmetrical  relation  to  the 
mid-sagittal  plain.  This  concept  of  normality 
is  almost  certainly  over-emphasized.  Dentists 
rightly  insist  that  teeth  should  look  well  and 
wear  well,  but  they  do  not  always  emphasize 
that  they  should  function  well.  The  explana¬ 
tion  may  be  that  there  are  few  objective 
methods  for  recording  the  efficiency  of  biting 
and  chewing  and  no  agreed  standards.  Cine¬ 
radiography  may  be  one  answer  to  this 
problem.  By  this  means  we  have  shown  that 
it  is  possible  to  record  the  movements  of 
artificial  dentures  when  eating  various  kinds 
of  food  of  different  consistency.  The  method 
can  be  used  to  compare  the  functional  stability 
of  dentures  made  by  different  methods 
(Ardran,  Kemp,  and  Munz,  1957).  Askew 
(1959)  has  used  radiography  to  study  the  food 
distribution  during  mastication  in  61  subjects 
wearing  full  artificial  dentures :  he  did  not 
describe  normal  behaviour  and  did  not 
distinguish  between  mastication,  munching, 
and  chewing. 

Our  studies  of  the  mechanism  of  eating, 
drinking,  and  swallowing  in  animals  indicate 
that  many  facts  may  be  learnt  which  can  be 
applied  to  the  study  of  man;  the  differences 
between  the  species  are  not  so  fundamental 
as  has  hitherto  been  supposed.  The  rabbit  has 
teeth  and  jaws  which  are  well  suited  for  the 
purposes  of  biting,  chewing,  and  gnawing; 
when  awake  it  spends  much  of  its  time  feeding, 
and  has  therefore  much  more  experience  of 
chewing  than  man.  He  grinds  down  the  most 
tough  vegetable  matter  very  thoroughly,  and 
never  swallows  unchewed  pieces;  yet  the 
alinement  of  the  rabbit’s  teeth  and  jaws,  by 
the  concepts  described  for  man,  is  far  from 
perfect.  The  rabbit  bites  or  cuts  soft  food¬ 
stuffs  by  opposing  its  principal  incisor  teeth 


edge  to  edge,  and  it  slides  the  chisel  edge  of 
the  lower  incisors  over  the  wear  surfaces  of 
the  upper  incisors  when  it  cuts  long,  tough 
stems.  Man  makes  similar  movements.  Most 
dentists  agree  that  the  incisors  of  the  upper 
and  lower  jaws  overlap,  but  do  not  stress  the 
sliding  of  the  lower  incisors  upon  the  upper  as 
a  normal  phenomenon  during  biting;  the 
theoretical  concept  of  perfect  dentition  almost 
precludes  this.  Cineradiography  should  prove 
a  valuable  research  method  for  analysis  of  the 
borderline  problems  of  overbite. 

Perhaps  one  of  the  clearest  accounts  of  the 
jaw  movements  of  chewing  in  man  and  several 
species  of  animals  has  been  given  by  Hilde¬ 
brand  (1936,  1937)  who  distinguished: — 

1.  An  opening  movement  which  was  mainly 
straight  down  but  which  in  the  bison  and 
certain  humans  swings  over  to  the  side 
opposite  that  on  which  chewing  will  take  place. 

2.  A  preparatory  movement  in  which  there 
is  elevation  and  an  outward  swing  of  the 
mandible  to  the  chewing  side. 

3.  A  crushing  or  grinding  movement  as  the 
jaws  are  approximated  and  as  the  lower  teeth 
move  medially  to  the  centric  position. 

Our  findings  in  the  rabbit  and  in  man  are  in 
keeping  with  these  conclusions. 

The  actions  of  biting,  mastication,  swallow¬ 
ing,  and  speech  have  all  been  implicated  as 
factors  concerned  in  the  normal  development 
of  jaws  and  teeth,  but  there  is  no  general 
agreement  as  to  their  relative  importance. 
Many  authorities  support  Rix  (1946,  1953), 
who  stressed  the  behaviour  of  the  tongue  in 
children  during  swallowing.  Dickson  (1959) 
states  no  case  of  malocclusion  has  ever  been 
linked  with  masticatory  function.  As  to  the 
truth,  or  otherwise,  of  these  views  we  cannot 
comment,  but  it  is  obvious  that  these  questions 
cannot  be  answered  dogmatically  until  the 
normal  has  been  established. 

The  need  for  an  animal  to  chew  its  food  to 
maintain  good  health  and  to  preserve  its  teeth 
may  also  be  questioned.  The  dog  tears  or  chops 
its  food  up,  and  swallows  it  in  lumps;  we  have 
confirmed  this  cineradiographically.  Childry, 
Alvarez,  and  Nann  (1930)  found  that  dogs 
digested  their  food  much  more  completely 
when  they  wolfed  it  down  in  lumps  than  when 


they  ate  it  finely  ground  in  the  form  of 
Hamburger  steaks.  The  explanation  has  been 
given  by  Gianturco  (1934),  who  showed  in  the 
cat  that  lumps  of  meat  stayed  in  the  stomach 
for  hours,  and  in  which  case  there  was  practi¬ 
cally  no  residue  of  food  to  be  recovered  from  a 
fistula  established  in  the  terminal  ileum; 
whereas  when  ground  meat  was  given  the 
stomach  emptied  rapidly  and  a  large  un¬ 
digested  residue  was  recovered  from  the 
fistula. 

Man  is  omnivorous,  but  much  of  his  diet 
consists  of  soft  cereal  food,  soft  vegetable 
matter,  and  relatively  tender  meat;  such  food 
may  be  taken  without  chewing.  No-one  can 
seriously  doubt  that  teeth  are  useful  for  biting 
and  for  reducing  large  lumps  to  small  ones 
prior  to  swallowing,  and  it  would  doubtless 
help  if  man  chewed  fibrous  material,  such  as 
celery,  and  tough  meat  fibres.  Our  limited 
studies  of  chewing  leave  us  w  ith  the  impression 
that  man  does  not  chewr  his  food  very  efficiently 
even  when  he  is  told  to  do  so.  How  well  does 
he  chew  when  he  is  not  observed  ?  Anyone 
who  has  inspected  vomit  or  the  contents  of 
stomachs  at  necropsy  knows  that  food  is 
frequently  unchewed  and  the  stools  often 
contain  relatively  large  pieces  of  food  material. 
Thirty  years  ago  physicians  placed  a  great 
deal  of  emphasis  upon  the  condition  of  a  man’s 
teeth  in  the  aetiology  of  indigestion,  but  at  the 
present  time  interest  in  this  aspect  of  dyspepsia 
has  waned.  Many  studies  have  been  made  to 
test  whether  man  has  need  to  divide  his  food 
finely  by  chewing,  and  the  consensus  of  opinion 
is  that  it  is  of  little  value  (Alvarez,  1939). 
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DISCUSSION 

The  President:  Thank  you,  Dr.  Kemp,  very  much 
indeed  for  explaining  your  research  to  us,  and  Dr.  Ardran 
for  showing  your  wonderful  films.  They  are  really  most 
instructive.  It  is  very  fascinating  research  that  you  are 
doing.  I  call  on  Mr.  Rix  to  open  the  discussion. 

Mr.  R.  E.  Rix:  We  have  listened  to  and  seen  a 
pioneering  piece  of  work  and  we  all  congratulate  both  the 
authors  on  their  technical  skill  and  patience.  This  work 
is  of  considerable  interest  to  our  members  since,  of 
course,  we  think  there  is  some  correlation  between  the 
shape  of  the  dentition  and  the  habitual  behaviour  of  the 
musculature  in  and  around  the  mouth. 

My  pleasure  in  opening  this  discussion  is  tinged  with  a 
little  dismay  since,  although  I  have  followed  their  earlier 
work,  I  have  not  had  a  preview  of  the  present  paper.  It 
was  interesting  to  have  the  question  of  the  negative 
pressure  within  the  mouth  demonstrated.  I  think  it  is 
the  first  time  it  has  been  demonstrated  so  clearly. 
Another  fascinating  point  was  the  demonstration  of  the 
movements  of  the  condyles  during  lateral  movements  of 
the  mandible. 

As  to  cessation  in  breathing  in  the  infant  in  breast 
feeding,  I  do  not  know  whether  Mr.  Gwynne-Evans  is 
here  to-night,  but  I  can  remember  a  film  of  his — not  a 
cineradiographical  film— of  a  young  child  being  fed  with 
a  bottle,  with  a  cold  mirror  held  up  to  its  nose;  and  so 
far  as  my  memory  serves  me,  there  appeared  to  be  no 
interruption  at  all  in  breathing.  If  Mr.  Gwynne-Evans 
is  here,  perhaps  he  can  tell  us  whether  he  had  any  other 
interpretation  of  this  finding. 

Another  point  of  interest  was  the  position  of  the  tip  of 
the  tongue  in  relation  to  the  lower  gum.  The  lower  gum 
always  supported  the  tip  of  the  tongue  as  the  neck  of  the 
teat  was  first  constricted.  I  think  Mr.  Leighton,  in  a 
fairly  recent  paper,  said  that  in  examining  a  lot  of 
children  he  found  some  who  did  not  have  the  tip  of 
their  tongue  supported  by  the  lower  gum  pad.  If  this 
is  a  true  observation  one  would  imagine  that  the  tip  of 
the  tongue  must  be  capable  of  exerting  a  quite  forceful 
upward  stroke. 

In  an  earlier  paper — and  perhaps  this  is  a  good  oppor¬ 
tunity  to  raise  the  point — the  suggestion  was  thrown  out 
that  perhaps  unsatisfactory  properties  of  a  teat  might 
have  some  deleterious  effect  upon  the  action  of  the 
tongue,  which  later  might  cause  some  deformation  of 
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the  dental  arches.  In  looking  at  dentitions  we  cannot 
tell  whether  a  child  was  breast-  or  bottle-fed.  The 
suggestion  should  not,  I  think,  be  given  too  much  weight. 

I  shall  leave  queries  to  others,  but  I  do  thank  the 
authors  again  for  a  wonderful  exposition  of  early  feeding. 
It  is  a  field  which  they  have  cornered,  and  nowhere 
else  do  I  think  can  we  turn  to  find  such  valuable  informa¬ 
tion. 

Mr.  Oliver:  I  am  sure  we  are  all  very  much  impressed 
by  the  marvellous  pictures  of  Dr.  Kemp.  I  do  not  consider 
myself  professionally  worthy  to  discuss  them,  but  there 
was  one  little  point  on  which  I  should  like  to  dwell  for 
just  a  moment.  I  believe  Dr.  Kemp  told  us  that  in  man 
the  chewing  habit  is  unilateral.  I  am  sorry  to  hear  that, 
if  it  is  true.  We  all  try  to  persuade  our  patients  to  chew 
on  both  sides,  and  it  seems  to  me  that  if  it  is  the  fact 
that  man  chews  unilaterally  we  shall  not  be  very  suc¬ 
cessful  in  persuading  patients  to  adopt  proper  habits  and 
to  help  to  keep  their  mouths  dentally  fit  in  this  way.  I 
am  wondering  how  many  cases  Dr.  Kemp  investigated 
and  what  was  their  dental  condition.  Were  they  uni¬ 
lateral  chewers  because  they  were  dentally  fit  or  simply 
by  habit  ? 

Mr.  E.  Gwynne-Evans:  It  has  given  me  pleasure  to 
hear  Dr.  Ardran  and  Dr.  Kemp  talk  again.  A  few  years 
ago,  the  late  Professor  James  Whillis  and  I  spent  more 
than  one  happy  day  with  them  at  Oxford,  where  we  much 
admired  their  work  and  rather  coveted  their  apparatus 
for  cine-analysis,  which  is  able  to  project  continuous 
loops  of  cine-film,  either  as  “  moving  pictures  ”  at  varying 
speeds  or,  as  “stills”,  frame  by  frame. 

It  is  some  years  now  since  I  described  the  suckling 
cycle.  Like  most  primitive  rhythms,  the  suckling  cycle, 
once  initiated,  tends  to  continue  though  the  source  of 
stimulus  is  removed.  Thus  I  was  fortunate  in  being  able 
to  film  in  slow  motion  the  suckling  cycle  in  the  oral  cavity 
of  an  infant  with  a  bilateral  hare-lip  and  cleft  extending 
through  the  upper  alveolus,  but  not  the  palate.  On 
removal  of  the  teat  from  the  mouth,  the  pumping  action 
of  the  tongue  and  the  muscles  of  the  floor  of  the  mouth 
could  be  clearly  seen.  At  no  time  did  we  see  the  posterior 
pharyngeal  wall;  at  the  end  of  each  cycle  the  dorsum  of 
the  tongue  appeared  to  be  heaped  up  against  a  tensed 
soft  palate.  There  was  no  accumulation  of  milk  in  the 
oral  cavity;  it  was  presumed  that  a  squirting  action  of 


t lie  tongue  and  soft  palate  forced  the  milk  past  the  faucial 
pillars  into  the  lateral  food  passages  of  the  pharynx. 

At  that  time  we  had  no  access  to  cineradiography  as 
a  means  of  investigation.  Dr.  Russell  Reynolds,  however, 
produced  for  us  one  cineradiographic  film  of  an  infant 
suckling  which  clearly  showed:  (1)  A  rhythmical  tensing 
of  the  soft  palate  against  the  posterior  part  of  the  tongue 
dorsum  (lateral  view),  and  (2)  Two  almost  continuous 
streams  of  milk  flowing  through  the  lateral  pharyngeal 
passages  (anteroposterior  view). 

I  am  defending  my  views  now,  as  I  am  one  of  those 
who  believe  that,  in  suckling,  the  milk  passes  from  the 
mouth  through  the  pharynx  with  very  little,  if  any, 
interruption  of  breathing. 

The  lessons  of  comparative  anatomy  must  also  be  taken 
into  consideration.  Sir  Victor  Negus  has  shown  with 
unquestionable  evidence  that  variations  in  the  structure 
of  the  larynx  and  pharynx  in  the  animal  world  are 
related  to  different  requirements  of  function.  He  has 
shown  that  in  herbivora?  (who  feed  continuously  for 
long  periods  of  time),  the  epiglottis  is  just  behind  the 
mouth,  contacting  the  soft  palate,  and  in  some  species 
is  actually  intra-narial.  Phis  arrangement  allows  con¬ 
tinuous  breathing  (essential  to  the  preservation  of  a 
high  level  of  olfactory  sense)  whilst  semi-liquid  food 
passes  round  the  laryngeal  aperture  protected  by  up¬ 
standing  arycpiglottic  folds. 

Although  the  epiglottis  of  man  never  contacts  the 
soft  palate,  the  level  of  the  larynx  in  the  neck  is  much 
higher  in  infancy  than  in  the  child  or  adult,  and  it  is 
still  my  view  that  the  feeding  behaviour  of  infancy 
reflects  our  herbivorous  ancestry.  I  believe  that  the 
sphincteric  systems  of  the  pharynx  and  larynx  are 
utilized  in  swallowing  a  collection  of  fluid  in  the  mouth, 
but,  otherwise,  are  not  fully  employed  in  early  infantile 
feeding. 

I  congratulate  Dr.  Ardran  and  Dr.  Kemp  on  the 
excellence  of  their  X-ray  evidence  to  support  their  views. 

Mr.  Ritchie:  1  should  like  to  thank  Dr.  Ardran  and 
Dr.  Kemp  for  their  work,  and  to  take  up  the  differenti¬ 
ation  between  munching  and  chewing.  I  do  not  really 
believe  there  is  any  such  thing  as  vertical  hinge  movement 
of  the  mandible.  This  is,  1  think,  something  which 
appears  to  be  the  case  radiographically  but  which  in 
fact  does  not  ever  occur.  To  prove  this  point  one  can 
look  at  attrition  marks  of  teeth.  To  prove  how  much  the 
mandible  moves  in  patients  with  differing  dentitions  one 
can  use  an  overlay  to  go  over  all  the  teeth,  raising  the 
bite  a  little.  On  the  upper  or  lower  overlay  are  put 
stainless  steel  pins  and  the  patient  bites  with  these 
overlays  in  place  for  a  few  days.  The  stainless  steel  pins 
in  one  overlay  will  scratch  the  opposing  overlay  and 
show  you  the  mandibular  range  for  that  patient. 
Although  radiographically  it  will  appear  there  is  a  hinge 
movement  of  the  mandible  in  some  cases,  I  believe  this 
movement  also  contains  some  lateral  movement  at  the 
same  time. 

Mr.  Tulley:  I  should  like  to  add  my  thanks  to  Dr. 
Ardran  and  Dr.  Kemp  for  the  very  interesting  evening 
we  have  had.  I  would  like  to  ask  one  question  on 
technique.  1  am  rather  concerned  about  dosages  in  this 
particular  work,  particularly  as  I  referred  at  the  December 
meeting  to  the  problem  of  serial  studying  of  children. 
In  the  short  runs  of  film  shown  to-night,  approximately 
what  dosage  did  they  get,  and  how  frequently  can  this 
be  done  with  safety  on  children? 

Secondly,  1  should  like  to  take  issue  with  those  people 
who  have  been  talking  about  chewing.  We  do  not  know 


very  much  about  chewing;  that  is  a  fact.  Mr.  Oliver 
expressed  some  surprise  to  hear  that  people  chew  only 
on  one  side.  It  is  a  fact  that  most  people  have  a  habit 
of  chewing  mainly  on  one  side  or  the  other. 

Mr.  Hovell:  May  1  expose  my  ignorance  by  asking  one 
or  two  fairly  simple  questions?  About  breathing  during 
suckling,  1  wonder  whether  Drs.  Ardran  and  Kemp 
could  tell  us  what  is  the  mechanism  and  the  action  of 
the  airway  in  view  of  the  somewhat  different  anatomi¬ 
cal  relations  of  the  infant  and  adult.  Secondly,  during 
the  course  of  my  life  1  have  had  fairly  considerable 
experience  of  infant  suckling,  and  it  strikes  me  that  a 
normal  woman  feeding  her  child  takes  more  than  four 
minutes  to  do  so.  And  is  it  good  for  a  child  to  take  a 
full  feed  of  milk  in  four  minutes? 

It  was  mentioned  that  early  in  mastication  the  teeth 
did  not  bite  through.  Is  there  always  a  gap.  or  is  cine¬ 
radiography  not  sufficiently  accurate  to  demonstrate 
this?  Then,  when  the  food  accumulates  at  the  back  of 
the  tongue  as  was  shown,  what  stops  it  from  running 
down?  Does  it  hitch  up  against  the  epiglottis? 

Miss  Clinch:  Would  Dr.  Kemp  tell  me  just  what  are 
the  functions  in  suckling  of  the  lips  and  of  the  gum  pads 
and  the  tongue  ?  Has  he  any  observations  to  make  on 
how  much  gum  pads  are  used  in  chewing  ?  It  has  been 
observed  that  people  with  a  very  deep  incisor  overbite 
are  much  more  inclined  to  munch  than  to  chew  because 
the  lateral  movement  of  the  mandible  is  very  much 
more  difficult  in  mastication.  I  think  there  are  definitely 
individuals  who  munch  more  than  is  usual.  Thank  you 
very  much  for  a  most  interesting  paper. 

Capt.  Lervy:  May  I  ask  Dr.  Kemp  whether  he  thinks 
there  has  been  any  recent  change  in  masticating  efficiency 
in  the  human  in  view  of  the  change  in  the  texture  of 
the  food  ? 

Dr.  Kemp:  1  should  like  to  answer  some  of  the  points 
that  have  been  raised.  Dr.  Ardran  and  I  are  great 
admirers  of  Gwynne-Evans  and  his  colleagues,  and  we 
very  much  regret  that  we  are  not  in  a  position  to  discuss 
many  of  the  orthodontic  problems  they  have  studied. 

I  do  not  think  there  is  any  doubt  whatsoever  that  the 
larynx  is  shut  every  time  a  bolus  is  swallowed.  We  have 
observed  this  when  children  are  suckling  at  the  mother’s 
breast,  and  when  taking  food  from  a  bottle.  The  goat 
and  lamb,  who  take  milk  and  barium  very  quickly,  shut 
the  larynx  with  almost  every  suckling  action,  but  a 
bottle-fed  baby  does  not  shut  its  larynx  until  it  has 
accumulated  sufficient  food  in  the  back  of  the  mouth  to 
stimulate  a  swallowing  reflex.  With  a  soft  pliable  teat 
there  may  be  one  teatful  per  swallow,  but  if  the  teat  is 
not  soft  there  may  have  to  be  several  suckling  movements 
for  one  swallow.  When  a  baby  is  being  breast-fed  the 
motions  are  performed  quickly:  observations  made  at 
the  level  of  the  baby’s  nose  are  not  likely  to  reveal  when 
the  larynx  closes.  I  emphasize  that  the  shutting  of  the 
larynx  is  not  necessarily  an  indication  of  a  flow  of  air 
into  or  out  of  the  lungs. 

We  have  read  with  great  interest  Mr.  Leighton’s  work, 
and  do  not  doubt  that  there  may  he  infants  who  do 
not  put  the  tongue  over  the  lower  gum:  all  that  we  can 
say  is  that  in  our  material  we  have  not  seen  children  of 
this  type.  I  think  Mr.  Leighton  made  the  point  in  his 
paper  that  his  children  were  a  little  older  than  ours.  We 
do  not  know  when  normal  children  cease  to  protrude 
the  tongue  over  the  gum. 

As  to  our  remarks  about  the  physical  properties  of 
the  teat  in  the  relationship  to  orthodontic  problems,  we 
believe  that  some  babies  have  to  do  an  enormous  amount 
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of  work  to  overcome  the  difficulties  created  by  the  hard- 
rubber  teat,  and  we  think  that  the  use  of  such  teats  may 
be  a  factor  worthy  of  further  study  in  orthodontic 
problems :  we  do  not  stress  this  point  any  further. 

With  regard  to  the  time  of  feeding.  Paediatricians  have 
established  that  babies  obtain  about  90  per  cent  of  their 
feed  from  the  mother’s  breast  in  the  first  three  minutes, 
and  we  know  that  the  healthy  baby,  and  lamb,  may  be 
fed  very  quickly  without  ill  effects.  If  you  feed  a  baby 
with  a  difficult  teat  it  will  swallow  more  air  than  when 
it  obtains  a  good  flow. 

On  the  question  of  unilateral  chewing,  we  took  50 
unselected  individuals  and  the  only  criterion  was  that 
they  said  they  could  chew:  we  excluded  people  who  had 
gross  dental  malformations.  I  plead  that  our  report  is 
not  of  any  value  statistically:  all  we  can  say  is  that, 
broadly  speaking,  the  human  appears  to  follow  the  same 
pattern  of  feeding  as  the  rabbit. 

With  regard  to  munching  or  chewing,  we  feel  satisfied 
that  the  broad  distinction  between  these  is  true,  but  is 
a  matter  which  should  be  studied  further.  We  would  not 
discount  the  value  of  making  observations  from  attrition 
marks.  We  feel  that  the  formation  of  an  attrition  mark 
should  be  correlated  with  cineradiological  investigation. 

We  have  described  the  mechanism  of  the  closure  of 
the  airway  in  great  detail  in  other  publications:  there  are 
marked  changes  in  the  level  of  the  nasopharyngeal 
closure  with  growth.  When  we  swallow,  the  epiglottis  is 
turned  down,  but  the  cover  valve  theory  is  not  correct. 
It  is  possible  to  swallow  without  an  epiglottis,  but  an 
epiglottis  is  useful.  The  larynx  has  a  sphincteric 
mechanism  which  can  close  it  from  the  vocal  cords  to 
the  superior  laryngeal  orifice. 

Why  does  food  not  spill  down  into  the  pharynx  ?  It 
does.  In  the  rabbit  there  is  a  perfect  seal  between  the 


soft  palate  and  tongue,  which  may  serve  to  hold  up  food, 
but  in  humans  food  will  spill  down  around  the  airway 
without  exciting  a  swallowing  reflex.  This  is  especially 
true  in  infants  and  in  older  people.  In  old  people  food 
may  spill  down  the  airway  if  a  feeding  cup  is  used. 

In  another  demonstration  we  emphasized  that  in  most 
of  the  people  we  studied  when  chewing,  the  seal  between 
the  soft  palate  was  not  made  effectively.  It  seemed  that 
food  was  sticking  to  the  tongue.  The  epiglottis  forms  a 
little  shelf  at  the  bottom  of  a  gap  between  tongue  and 
soft  palate,  and  if  there  is  a  big  enough  bolus  it  may  help 
to  arrest  it,  but  we  have  not  seen  the  epiglottis  being  used 
for  storage  purposes,  although  we  do  describe  a  state  of 
arrest  at  the  level  of  the  epiglottis  in  normal  swallowing. 
In  the  rabbit  the  epiglottis  does  not  seem  to  play  a  part 
in  storing  whilst  chewing. 

Dr.  Ardran :  On  the  question  of  dose,  we  have  in 
infants  been  careful  to  keep  the  dose  down.  Usually  we 
have  taken  not  more  than  two  films — with  a  dose  of 
about  half  a  roentgen  to  the  skin.  We  have  not  needed 
to  carry  out  any  study  repeatedly.  Two  or  three  full- 
size  pictures  give  a  higher  dose  than  does  a  small  cine 
film  lasting  four  to  eight  seconds.  The  dose  is  quite  small. 

The  President :  Thank  you.  Dr.  Kemp  and  Dr.  Ardran, 
for  coming  here  this  evening  and  telling  us  all  about  your 
fascinating  research,  and  also  for  facing  this  barrage  of 
questions.  It  has  all  been  most  enjoyable.  I  hope  you 
will  make  some  of  your  work  a  serial  study  so  that  it  will 
not  be  long  before  we  have  the  pleasure  of  your  company 
here  again. 

I  should  like  also  to  thank  Mr.  Rix  and  all  those  who 
took  part  in  the  discussion.  Let  us  show  our  appreciation 
in  the  usual  way. 

The  vote  of  thanks  was  carried  with  acclamation  and  the 
meeting  then  concluded. 
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ASPECTS  OF  THE  TRANSITION  FROM  THE 
DECIDUOUS  TO  THE  PERMANENT  DENTITION* 


PART  II 

By  EILEEN  M.  E.  BONNAR,  L.D.S.,  D.D.O. 

Department  of  Orthodontics,  Royal  Victoria  Hospital,  Belfast 


In  Part  I  of  my  paper  “Aspects  of  the  Tran¬ 
sition  from  Deciduous  to  Permanent  Incisors” 
(Trans.  Brit.  Soc.  Orthodont 1956,  41)  I  dealt 
exclusively  with  changes  in  the  occlusal 
relationships  of  the  buccal  segments.  In  this 


b.  Change  of  direction  of  eruption  of  the 
upper  permanent  incisors. 

2.  Discrepancy  between  upper  and  lower 
centres  in  the  deciduous  and  permanent 
dentitions. 


Fig.  1. — Cases  showing  independent  positioning  of  the  upper  and  lower  permanent  incisors.  A,  Typical 
example  in  permanent  dentition,  potentially  normal  occlusion.  Upper  and  lower  incisors  lingually  inclined, 
bite  very  close.  B,  The  lingual  inclinations  of  the  central  incisors  of  A  during  eruption.  (Models  separated 
by  rubber  band  because  of  very  close  bite.)  C,  Different  case  of  normal  occlusion.  Earlier  stage  before 
the  upper  and  lower  permanent  incisors  make  contact  (normal  occlusion).  D,  Post-normal  occlusion  showing 
very  early  lingual  tilting  of  both  upper  and  lower  permanent  incisors. 


second  part  of  the  paper  I  wish  to  deal  with 
other  developmental  incidents  noted  in  the 
same  children  and  have  grouped  them  under 
the  following  headings: — - 

1.  Angular  relationships  of  the  upper  and 
lower  permanent  incisors  at  various  stages  of 
development  showing: — 

a.  Independent  “positioning”  of  the  upper 
and  lower  incisors. 

*  Part  I  of  this  paper  appeared  in  the  1956  Transactions 
and  in  the  Dental  Practitioner,  1956,  7,  42. 


3.  Attrition  and  forw  ard  movement  of  the 
lower  arch. 

4.  Rotations  of  the  upper  and  lower  incisors 
in  the  deciduous  and  permanent  dentitions 
and  their  relationship  to  lack  of  space. 

5.  One  non-standard  mode  of  upper  per¬ 
manent  lateral  incisor  eruption. 

6.  Relationship  between  spacing  (or  lack  of 
it)  of  the  deciduous  incisors,  increases  of  the 
intercanine  width,  and  alinement  of  the 
permanent  incisors. 


Given  at  the  meeting  held  on  March  14,  1960. 
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1.  ANGULAR  RELATIONSHIPS  OF  THE 
UPPER  AND  LOWER  PERMANENT 
INCISORS  AT  VARIOUS  STAGES  OF 
DEVELOPMENT 

a.  Independent  “Positioning”  of  the  Upper 
and  Lower  Permanent  Incisors. — In  the  intro¬ 
duction  to  Part  I  it  was  stated  that  malocclu¬ 
sions  are  most  commonly  seen  when  the  full 


Fig.  2. — Change  in  direction  of  eruption.  A,  The 
upper  permanent  central  incisors  very  vertical 
on  eruption,  lower  incisors  lingually  inclined  and 
imbricated.  Bite  close.  B,  Same  case  as  in  (A) 
approximately  two  years  later.  Considerable  labial 
inclination  of  both  upper  and  lower  incisors,  with 
some  reduction  of  the  overbite. 

upper/lower  relationship  between  the  per¬ 
manent  incisors  has  been  established.  The 
closeness  of  that  relationship  created  the 
impression  that  the  malocclusions  were  due  to 
the  interaction  of  the  two  groups.  For  example 
a  frequent  type  of  malocclusion  is  one  in  which 
there  is  a  lingual  inclination  of  both  upper  and 
lower  permanent  incisors,  with  increased 
incisal  overbite.  What  are  the  factors  respon¬ 
sible  for  this  end-result  ?  Is  it  because  the 
lower  incisors,  which,  as  a  rule  erupt  first, 
have  a  lingual  tilt  from  a  very  early  stage  and 
therefore  do  not  give  the  necessary  support  to 
the  upper  incisors  ?  The  latter,  which  may 
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have  been  erupting  normally,  then  “collapse” 
lingually  also,  until  contact  with  the  lower 
incisors  is  established.  Or,  in  these  cases, 
could  it  have  been  the  upper  incisors  which 
erupted  first  with  a  lingual  inclination  and 
thus  prevented  the  lower  incisors  from  coming 
forward  into  a  normal  position  ? 

From  the  evidence  here  presented  there  is 
what  I  have  termed  “independent  positioning 
of  the  upper  and  lower  permanent  incisors  ”. 
It  is  seen  from  the  models  (Fig.  1)  that  the 
lingual  inclination  is  present  from  the  first 
appearance  of  the  teeth,  so  that  the  relation¬ 
ship  is  established  by  continuing  eruption  on 
the  initial  path.  It  is  not  a  matter  of  the  upper 
incisors  collapsing  on  the  lowers,  or  of  the 
lower  incisors  being  held  back  by  the  lingual 
inclination  of  the  uppers. 

In  most  of  these  cases  after  the  upper  and 
lower  permanent  incisors  do  make  contact 
there  is  no  change  in  the  relative  inclination 
of  either,  but  both  may  become  even  more 
lingually  inclined  or  slightly  more  labially. 
This  incisal  relationship  occurs  where  the 
anteroposterior  relationship  of  the  lower  to 
upper  arch  is  either  normal  or  post-normal. 

It  is  known,  however,  that  should  the  normal 
relationship  established  between  the  upper  and 
lower  permanent  arches  be  upset  by  the  loss 
of  a  tooth,  or  teeth,  from  either  arch,  there 
may  be  repercussions  in  the  unbroken  arch. 
Often  the  upper  permanent  incisors  incline 
lingually  following  the  loss  of  a  lower  permanent 
molar  (one  incisor,  generally  a  lateral,  being 
excluded  from  the  arch  labially). 

This  is  a  secondary  condition  and  quite 
different  from  the  primary  condition  under 
consideration. 

Also,  it  must  not  be  presumed  that  there 
never  is  any  interaction  between  erupting  and 
erupted  permanent  incisors.  Cases  are  well 
known  where  individual  incisors,  either  upper 
or  lower,  which  have  erupted  in  a  labial  or 
lingual  position,  are  the  means  of  forcing 
their  opponents  into  abnormal  positions. 

b.  Change  in  Direction  of  Eruption  of  Per¬ 
manent  Upper  Incisors. — Friel  (1927)  has 
shown  that  one  of  the  ways  by  which  the  larger 
permanent  upper  incisors  are  accommodated 
in  the  arch  is  by  their  being  more  labially 


inclined.  These  models  (Figs.  2-4)  show 
that  in  a  considerable  number  of  cases  (more 
than  50  per  cent)  this  labial  inclination  of  the 
upper  permanent  incisors  is  acquired  after  the 
crown  has  been  erupting  in  a  vertical  direction, 
sometimes  even  in  a  lingual  direction.  It  is  not 
necessarily  a  continuous  growth  in  a  labial 
direction  from  the  first  appearance  of  the 


As  the  tables  show,  the  labial  inclination  of 
the  upper  incisors,  when  fully  erupted,  may 
be : — 

i.  The  same  as  during  the  process  of  eruption 
— unchanged  from  the  first  appearance  of  the 
crown. 

ii.  Acquired  during  eruption  from  original 
lingual  inclinations. 


Table  /.—Dealing  with  the  Labial  Inclinations  of  the  Upper  Permanent  Central  Incisors, 

AND  SHOWING  HOW  IT  CHANGES  OR  NOT,  AS  THE  TEETH  ERUPT 

Belfast  Models 
(Total,  50) 


1.  Number  where  JJI  erupt 
lingually  inclined 


2.  Number  where  Of  erupt 
vertically 


3.  Number  where  211  erupt 
with  labial  inclination 


4.  Total  number  where  the 
labial  inclination  in¬ 
creases  from  1,  2,  or  3 

5.  Number  where  HI  became 
more  lingually  inclined 


A 


14 


JIB  B/L 
\  3  U/L 


T  3  Do  not  change 

<|  10  Tilt  labially - 

(_  1  (No  final  models) 
f  3  Do  not  change 

<j  17  Tilt  labially - 

[_  1  Tilts  lingually 


5  Where  only  reach 
vertical  positions 
5  Where  JJJ_  become 
labially  inclined 

f  14  Very  definite, 

■»  labially  inclined 

3  Slight  movement  only 


17 


36 


13  B/L 
4  U/L 


5  No  change 

10  Tilt  labially 

1  ?  change 
1  (Only  one) 


9  Very  definite 
1  Only  slightly 


34  B/L 
2  U/L 


t 


10  From  Group  1 
17  From  Group  2 
9  From  Group  3 


1  Slight  lingual  movement  from  1  in  Group  2  after  2J2  had  tilted  labially 


Therefore  labial  inclination  of  Hi  increases  in  34  cases  out  of  50,  i.e.,  68  per  cent. 

In  39  cases  where  HI  are  labially  inclined  in  the  end: — 

17  Erupt  with  a  labial  inclination  (increased  in  10) 
17  Have  changed  from  original  vertical  position 
5  Have  changed  from  original  lingual  inclination 


B 

f  3  From  Group  1 

No  change  at  all  in:—  11  Cases  3  From  Group  2  )>12  per  cent 

1^5  From  Group  3j 

i.e.,  in  12  per  cent  the  original  lingual  or  vertical  relationship  of  M2  to  occlusal  plane  remains  throughout. 

B/L  =  Bilateral;  U/L  =  Unilateral. 


crown.  This  change  in  the  direction  of 
eruption  is  most  clearly  seen  in  those  cases 
where,  had  it  not  occurred,  the  upper 
permanent  incisors  would  have  occluded 
lingually  to  the  lower  incisors.  In  most  of  the 
cases  w  here  it  occurs,  it  is  of  such  a  degree  that 
it  can  easily  be  seen  before  taking  measure¬ 
ments.  There  were  no  habits  or  abnormal 
muscle  patterns  that  could  be  detected  in 
these  cases  which  w  ould  account  for  this  labial 
tilting. 


iii.  Acquired  during  eruption  from  original 
vertical  positions. 

iv.  Acquired  during  eruption  from  original 
labial  inclinations. 

The  only  other  reference  to  this  aspect  of 
incisal  eruption  is  by  Baume  (1950).  He  says 
that  the  upper  incisors  are  guided  into  position 
by  the  lower  incisors,  the  latter  having  erupted 
first. 

The  models  both  in  this  group  and  in  the 
previous  one  show  that  it  is  not  a  matter  of 
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the  upper  incisors  coming  into  contact  with 
the  lower  incisors  and  then  being  forced  one 
way  or  the  other  along  a  sliding  plane.  They 
may  be  vertically,  lingually,  or  labially 
inclined  on  eruption,  and  continue  in  these 
directions,  or  become  more  labially  or  more 
lingually  inclined  before  they  come  into  contact 
with  the  lower  incisors  (Figs.  1-3). 

Only  if  one  has  been  fortunate  enough  to 
have  frequent  models  of  children’s  dentitions 
during  the  period  of  eruption  of  the  incisors 


former  and  59*5  per  cent  of  the  latter.  (See 
Tables  I  and  II.)  The  occlusion  in  most  of  these 
cases  is  normal,  but  in  a  few  it  is  post-normal  on 
one  or  both  sides  and  in  one  it  is  pre-normal. 

Only  the  behaviour  of  permanent  upper 
central  incisors  has  been  dealt  with  in  detail 
and  measured  for  the  purposes  of  this  paper, 
but  it  was  observed  that  the  labial  inclination 
of  the  permanent  upper  lateral  incisors  and 
of  the  permanent  lower  incisors  does  become 
increased  also  (Figs.  2,  3). 


Table  II.- — Dealing  with  the  Labial  Inclinations  of  the  Upper  Permanent  Central  Incisors, 

AND  SHOWING  HOW  IT  CHANGES  OR  NOT,  AS  THE  TEETH  ERUPT 


1.  Number  where  Ml  erupt 
with  lingual  inclination 


London  Models 
(Total,  47) 


12 


f  2  No  change 


10  Tilt  labially 


f 

-I 


5  Definite 
movement 


f2 

J 


5  Only  slight 
movement 


Where  Ml  become 
labially  inclined 
Where  Ml  still  only 
vertical 


2.  Number  where  Ml  erupt 
vertically 


3.  Number  where  Ml  erupt 
labially  inclined 


4.  Total  number  where  Ml 
become  more  labially  in¬ 
clined  from  1,  2,  or  3 

5.  Number  where  Ml  be¬ 
come  more  lingually  in¬ 
clined 


18 


4  Do  not  change 
12  Tilt  labially  — 


2  2  Only  one  model 


f  10  Where  Ml  become  definitely  labially  inclined 
«(  2  Only  very  little  labial  movement,  Ml  still 

approximately  vertical 


f  10  No  change 
6  Move  labially 
4  Less  labially 
2  Only  one  model 

f  25  Considerable  2  f  10  From  Group  1 

28  <  3  Very  slight  - - - >2  12  From  Group  2 

inclination  J  6  From  Group  3 


4  From  Group  3  (all  very  slight  degree) 


Therefore  labial  inclination  of  92  increases  in  28  out  of  47  cases,  i.e.,  59-5  per  cent. 
In  34  cases  where  Ml  are  labially  inclined  in  the  end: — 

22  Erupt  with  a  labial  inclination  (increased  in  6) 

10  Have  changed  from  original  vertical  positions 
2  Have  changed  from  original  lingual  inclination 


f  10  From  Group  32 

No  change  at  all  in: —  16<  4  From  Group  2  y  12*76  per  cent 

2  From  Group  lj 

i.e.,  in  12-76  per  cent  the  original  lingual  or  vertical  relationship  of  Ml  to  occlusal  plane  remains  throughout. 


can  this  change  of  direction  be  detected.  It  can 
be  shown  in  degrees  by  measuring  the  angle  of 
the  labial  surface  of  the  upper  permanent 
incisors  and  the  occlusal  plane  at  the  various 
stages  of  eruption.  This  angle  was  measured 
on  50  Belfast  models  and  on  47  of  Miss 
Clinch’s  London  models.  It  was  found  that 
the  labial  inclination  of  the  permanent  upper 
central  incisors  increased  in  68  per  cent  of  the 
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2.  DISCREPANCY  BETWEEN  UPPER  AND 
LOWER  CENTRES  IN  DECIDUOUS  AND 
PERMANENT  DENTITIONS 

In  a  surprising  number  of  the  deciduous 
dentitions  it  was  noted  that  the  upper  and 
lower  centres  do  not  correspond  with  one 
another.  Using  the  median  palatine  raphe  as  a 
guide,  it  is  seen  that  in  most  cases  the  fault  is 
in  the  lower  arch.  In  the  small  number  of  cases 


where  the  upper  centre  is  definitely  oft',  it  was 
generally  found  that  there  was  a  sucking  habit, 
and  so  they  were  not  included.  In  a  few,  also, 
the  upper  centre  is  to  one  side  and  the  lower 
centre  to  the  opposite  side.  There  is  also  a 
small  number  where  it  is  very  difficult  to  be 
sure  which  centre  is  at  fault  using  simple 


Fig.  3. — Earlier  stage.  A,  The  upper  permanent 
central  incisor  partially  erupted  and  slightly  lingual 
to  the  lower  central  incisor.  B,  Same  case  a  few 
months  later,  before  the  upper  and  lower  incisors 
make  contact. 

means,  so  in  order  to  simplify  the  results  I 
have,  in  all  cases,  charted  the  relationship  of 
the  lower  centre  to  the  upper  centre  and  not 
the  relationship  of  either  to  the  median 
palatine  raphe. 

This  discrepancy  in  the  centres  is  of  very 
early  origin,  seen  in  the  earliest  models  and  in 
one  child  at  12  months.  It  seems  extremely 
probable  that  it  was  present  at  the  time  of 
eruption  of  the  incisors.  Once  established  it  is 
carried  right  through  the  change-over  period 
and  appears  to  be  approximately  the  same 
degree  in  the  permanent  dentition  in  the 
majority  of  cases.  There  was  no  reduction  of 
either  arch  in  any  of  these  particular  cases 
Asymmetry  of  the  centre  may,  of  course,  be 
influenced  by  any  premature  extraction  of 


teeth  in  either  arch,  especially  in  the  lower 

(Fig.  8). 

If  the  extracted  teeth  are  permanent  ones, 
and  especially  if  these  are  lost  at  an  early  age, 
there  is  a  definite  and  permanent  effect  on  the 
relationship  of  the  upper  and  lower  centres. 
For  example,  if  the  lower  centre  had  been  off' 


Fig.  4.— A,  The  upper  permanent  central  incisors 
erupting  very  vertically,  but  considerably  labial  to 
the  lower  incisors.  B,  Same  case  when  the  permanent 
upper  laterals  have  erupted. 

to  the  left  originally,  it  will  move  to  the  right 
of  the  upper  centre  on  the  loss  of  a  permanent 
tooth  in  the  lower  right  buccal  segment.  The 
nearer  to  the  centre  the  extraction  takes  place, 
the  greater  the  deviation  of  the  centre. 

With  early  loss  of  the  deciduous  teeth,  how¬ 
ever,  the  picture  is  somewhat  different, 
depending  on  which  teeth  are  extracted,  the 
age,  and  whether  or  not  there  is  crowding  of 
the  teeth.  If  a  canine  or  molar,  particularly  a 
first  molar,  is  lost  in  a  crowded  arch  at  an  early 
age,  it  is  almost  certain  to  result  in  a  deviation 
of  the  centre  to  that  side. 

Where  there  is  premature  loss  of  one  or 
more  lower  deciduous  incisors,  the  position  of 
the  lower  centre  may  change,  but  this  change 
is  often  only  a  temporary  one.  The  original 
relationship  of  the  centres  may  be  established 
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on  the  full  eruption  of  the  lower  permanent  are  erupting  (Fig.  9),  particularly  where  there  is 
incisors.  The  position  of  the  lower  centre  can  some  initial  lack  of  space,  though  it  is  also  seen 
also  vary  a  bit  as  the  lower  permanent  incisors  to  occur  where  there  is  no  crowding.  It  does, 


Fig.  5. — A,  Lower  centre  to  the  left  of  upper  centre  at 
3^  years.  B,  Same  case  at  8^  years. 


Fig.  7. — -Occlusion  of  Fig.  5  on  right  side.  A,  At 
3j  years.  B,  At  8^  years.  Note  the  forward  move¬ 
ment  of  lower  arch  and  normal  occlusion  of  the  first 
permanent  molars. 
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Fig.  6. — Left  side  of  Fig.  5.  A,  at  3^  years.  B,  At 
8^  years.  Note  the  post-normal  relationship  of  lower 
arch,  before  and  after  the  eruption  of  the  first 
permanent  molars. 

however,  revert  to  the  original  central  position 
on  full  eruption  of  the  lower  permanent  incisors, 
if  it  was  central  in  the  deciduous  dentition. 

It  should  be  noted  that  where  the  upper  arch 
is  narrow  and  a  bite  of  convenience  established, 
the  relationship  of  the  upper/lower  centres  can 
change  according  to  the  teeth  erupted.  These 
cases  are  not  included  in  this  study. 

In  no  instance,  in  the  Belfast  cases,  where 
the  discrepancy  is  present  in  the  deciduous 
dentition  is  it  absent  in  the  permanent 
dentition  though  it  may  be  of  lesser  degree. 
However,  this  did  happen  in  one  of  the  London 
models  (1  per  cent),  so  that  contrary  to  what 
I  had  concluded,  it  is  possible  for  the  dis¬ 
crepancy  to  be  corrected  (though  not  probable). 
In  this  one  case,  the  lower  centre  was  off  to  the 
left  at  3^  years.  There  was  a  distal  relation¬ 
ship  of  the  lower  left  buccal  segment  to  the 
upper,  while  on  the  right  side  the  lower 
buccal  segment  was  in  a  forward  relationship 
to  the  upper.  Then,  in  the  deciduous  dentition, 


a  dramatic  change  took  place,  the  lower  left 
buccal  segment  moved  forward  until,  at  the 
time  of  eruption  of  the  first  permanent  molars, 
the  distal  surface  of  the  lower  second  deciduous 
molar  was  anterior  to  that  of  the  upper 
corresponding  tooth,  and  the  upper  and  lower 
centres  came  to  correspond.  No  forward  move¬ 
ment  on  the  lower  right  side  took  place,  but 
there  was  a  slight  reduction  of  the  overbite. 
There  were  no  spaces  at  any  time  between  the 
deciduous  teeth. 


Fig.  8. — A,  Lower  centre  to  the  right  at  3^  years. 
There  was  early  loss  of  the  lower  left  first  molar.  B, 
The  lower  centre  well  off  to  the  left  when  the  upper 
and  lower  permanent  incisors  erupt.  It  remained 
there. 

There  is  a  marked  association  between 
discrepancy  of  the  centres  and  a  distal  rela¬ 
tionship  of  the  lower  buccal  segment  on  the 
side  to  which  the  lower  centre  is  deflected  (.see 
Tables).  These,  in  conjunction  with  the 
sequence  of  events  in  the  above  case,  would 
indicate  that  a  cause  of  the  discrepancy  in  the 
centres  is  a  very  early  lack  of  forward  growth 
of  one  lower  buccal  segment  ( Table  III). 

It  is  interesting  to  note  that  in  one  (Belfast) 
case  (Figs.  10,  11),  where  the  lower  buccal  seg¬ 
ment  made  up  for  this  initial  lack  of  forward 
growth  at  a  late  stage  (after  2|2  had  erupted) 


so  that  the  arch  relationship  became  normal, 
the  discrepancy  in  the  centres  was  still  present, 
though  to  a  lesser  degree.  It  would  appear 


Fig.  9. — A,  The  lower  centre  to  the  right  of  upper 
centre  in  the  deciduous  dentition.  B,  Lower  centre 
to  the  left  now  when  the  permanent  lower  centrals 
have  erupted,  but  before  the  lower  left  lateral  incisor 
has  fully  erupted.  C,  The  lower  centre  over  to  the 
right  again  when  the  lower  left  lateral  has  erupted. 

that  only  when  forward  movement  of  the  lower 
buccal  segment  takes  place  at  an  early  stage — 
before  the  lower  permanent  incisors  are  fully 
erupted — is  it  likely  that  the  original  dis¬ 
crepancy  in  the  centres  will  be  corrected. 

Reference  was  made  to  this  subject  by 
Delabarre  in  1819.  He  examined  338  children 
under  7  years  of  age  and  found  there  was  a 
deviation  of  the  incisal  median  planes  in 
44-6  per  cent. 

He  concluded, 44  Deviation  of  the  incisal  med¬ 
ial  lines  is  more  than  an  occasional  indication, 
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and  because  of  the  serious  maldevelopment 
that  may  follow,  and  the  consequent  technical 
difficulty  of  reduction,  it  should  be  given  a 
place  of  more  importance  in  diagnosis  ’. 


Fig.  10. — A,  Case  before  first  permanent  molar  has 
erupted  showing  lower  centre  deflected  to  the  left, 
frontal,  and  left  occlusal  views.  B,  After  it  has 
erupted.  C,  The  lower  centre  is  still  to  the  left  even 
though  the  lower  left  buccal  segment  had  moved 
forward  into  normal  occlusion.  Note  both  show  the 
lower  centre  to  the  left  of  upper  centre.  Note  the 
increased  spacing  (particularly  in  the  lower)  of 
the  deciduous  incisors  in  (B). 

3.  ATTRITION  AND  FORWARD  MOVEMENT 
OF  THE  LOWER  ARCH 

The  relationship  between  attrition  of  the 
deciduous  teeth  and  forward  movement  of  the 
lower  arch  has  never  been  established.  Looking 
at  the  normal  deciduous  dentition  in  occlusion 
one  concludes  naturally  that  unless  there  is 
attrition  of  the  canines  and  incisors  at  any 
rate,  no  more  forward  relationship  of  lower 
arch  to  upper  can  be  established. 
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Observing  that  in  many  deciduous  dentitions 
incisors  and  canines  do  become  worn  down,  one 
is  tempted  to  infer  that  any  more  forward  re¬ 
lationship  of  lower  arch  is  “due  to”  attrition. 


Fig.  11. — A,  Same  case  as  Fig.  10.  B,  Note  the 
distal  relationship  of  the  lower  arch  on  the  left  side. 

C,  After  eruption  of  permanent  incisor.  The  lower 
arch  has  moved  so  far  forward  that  the  first  per¬ 
manent  molars  now  occlude  normally. 

My  observations  on  the  children  recorded 
seem  to  disprove  both  conclusions  and  to  leave 
the  nature  of  the  relationship  much  more 
obscure  (Bonnar,  1956). 

In  Part  I  of  this  paper  (1956)  it  was  shown 
that  forward  movement  of  the  lower  arch  is 
not  confined  to  one  period,  but  can  take  place 
at  different  stages,  and  also  that  the  forward 
relationship  of  the  lower  arch  can  be  present 
from  the  first  appearance  of  the  teeth. 

There  is  no  simple  correlation  between 
attrition  and  forward  movement  of  the  lower 
arch.  It  is  usual  for  attrition  of  the  deciduous 


Fig.  13. — Attrition.  Occlusal  views  of  the  lower  arch  of  case  in  Fig.  12 
showing  the  sharp  cusps  of  the  deciduous  canines  and  molars. 


deciduous  dentition  is  completed,  in  others 
there  is  very  little  wear  by  the  time  they  are 
due  to  be  shed. 

As  the  tables  show,  it  does  not  follow  that 
in  the  former  the  lower  arch  has  moved 


Fig.  12. — Attrition.  A.  Left  occlusal 
view.  The  lower  arch  well  forward  at 
years,  yet  no  attrition  of  the  decidu¬ 
ous  canines.  B,  Eight  months  later. 

The  lower  arch  has  moved  further  for¬ 
ward,  yet  no  attrition  of  the  deciduous 
canines  is  visible. 

teeth  to  take  place,  but  there  is  great  variation 
both  in  the  amount  and  in  the  rate  at  which  it 


forward,  while  in  the  latter  cases  no  forward 
movement  has  taken  place.  Quite  often  in 
those  instances  where  the  lower  arch  is,  at 
3v>  years,  in  the  forward  relation  to  the  upper 
arch,  which  was  not  previously  thought  to  be 
established  until  around  6  years,  there  is  very 
little,  or  no,  attrition  of  the  teeth  (Figs.  12,  13). 

On  the  other  hand,  in  many  cases  there  has 


takes  place.  Some  of  the  deciduous  teeth  are  been  so  much  attrition  that  the  molar  occlusal 
found  to  be  well  worn  down  shortly  after  the  surfaces  are  worn  quite  flat,  yet  the  lower  arch 


Table  I  IF — Discrepancy  between  the  Upper  and  Lower  Centres  in  the  Deciduous  and  Permanent  Den¬ 
titions,  and  its  Association  with  t  ie  Anteroposterior  Relationship  of  the  Upper  and  Lower  Arches 

Belfast  Models 


(Total,  52 — 44  only  counted.  No  teeth  extracted  in  either  arch.) 


Discrepancy  in  U/L  centres  in  deciduous  dentition  and  permanent  dentition  found  in: 


25 


15  Lower  centre - >R. 

10  Lower  centre - >  L. 


56-8  per  cent 


In  23 — Lower  arch  was  in  a  more  distal  relationship  to  the  upper  on  one  side  to  which  lower  centre  is 

deflected. 

U/L  centres  corresponded  in  deciduous  dentition  and  permanent  dentition  in  19  cases. 

In  1  of  these  there  is  a  difference  in  relationship  U/L  arch  on  one  side. 


London  Models 


(Total,  43) 


Discrepancy  in  U/L  centres  in  deciduous  dentition  found  in: — 


18 


9  Lower  centre — - >  R. 

9  Lower  centre - >  L. 


40-86  per  cent 


Corrected  in  1  case  in  permanent  dentition,  i.e., 


f  Lower  centre - >  lower  in  deciduous  dentition 

\U/L  centres  corresponded  in  permanent  dentition 


In  14  of  these  18  cases  the  lower  arch  was  in  a  more  distal  relationship/upper  on  side  to  which  lower 

centre  is  deflected. 

In  2 — Very  slight  discrepancy  and  no  detectable  difference  in  the  arch  relationships. 

In  1 — No  spacing  d-c|  on  the  side  off-centre,  spacing  |c~cL  but  end  arch  relationship  same  on  both  sides. 
In  1 — Lower  in  Class  III  relationship  and  no  detectable  difference  in  either  side. 

U/L  centres  corresponded  in  deciduous  dentition  and  permanent  dentition  in: — 

25  cases  and  of  these  in 

9  there  is  a  more  distal  relationship  L/U  on  one  side. 
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has  not  changed  its  relationship  to  the  upper 
arch  (Figs.  14,  15). 

In  individual  cases,  also,  there  is  not  an 
even  rate  of  attrition.  In  one  period  of  six 
months  or  a  year  there  may  be  no  apparent 
wear  of  the  deciduous  teeth,  but  in  the 
succeeding  similar  period,  a  great  deal.  These 
periods,  that  could  be  termed  “active”  and 
“non-active”  as  regards  attrition,  do  not 
coincide  with  the  periods  of  movement  or 
stationary  relationship  of  the  lower  arch,  as 


movement  takes  place  depends  on  other 
factors,  chief  of  which  seems  to  be  some  in¬ 
herent  force  which  can  even  overcome  adverse 
environmental  conditions  such  as  lack  of 
attrition  ( Table  IV). 


Fig.  14. — Attrition.  A,  Shows  occlusion  of  the  right  upper  and  lower  buccal  segments  at  5^  years.  B,  Same 
case  at  8^  years.  Considerable  attrition  of  the  deciduous  canines  yet  negligible  forward  movement  of  lower  arch. 
C,  Same  case.  The  relationship  of  the  buccal  segments  on  the  right  side  during  the  movement  of  the  lower  jaw 
to  the  right.  Note  how  the  attrition  has  occurred  on  the  medial  surface  of  the  tip  of  the  upper  canine  and  on  the 
distal  surface  of  that  of  the  lower  incisor.  D,  Same  case.  Left  side,  showing  the  relationship  of  the  upper  and 
lower  buccal  segments  during  the  movement  of  the  lower  jaw  to  the  left.  (As  the  lower  centre  was  off  to  the  left, 
the  lower  left  buccal  segment  was  distal  to  the  upper  left  buccal  segment  on  closure.)  Note  how  the  attrition  of 
the  upper  deciduous  canine  on  this  side  is  on  the  distal  mesial  surface,  while  that  of  the  lower  deciduous  canine 
has  taken  place  on  the  medial  mesial  surface.  (Compare  with  C.) 


would  be  expected  if  attrition  was  a  vital 
factor  in  forward  movement  of  the  lower  arch. 
If  the  facets  on  the  upper  and  lower  teeth, 
caused  by  attrition,  are  examined,  it  will  be 
seen  that  in  many  cases  the  lateral  movements 
of  the  lower  jaw  are  more  closely  connected 
with  attrition  than  forward  movement  (Figs. 
14  C,  D,  15  B).  Therefore,  although  it  seemed 
logical  to  presume  that  if  no  attrition  of  the 
deciduous  teeth  takes  place,  there  could  be  no 
forward  movement  of  the  lower  arch,  these 
models  show  that  in  reality  such  conclusions 
cannot  be  drawn.  Whether  or  not  this  forward 


(Baume,  1950,  found  that  function  and  wear 
of  teeth  had  little  influence  on  the  establish¬ 
ment  of  a  normal  molar  occlusion.) 

4.  ROTATIONS  OF  THE  UPPER  AND  LOWER 
INCISORS  IN  THE  DECIDUOUS  AND 
PERMANENT  DENTITIONS  AND  THEIR 
RELATIONS  TO  LACK  OF  SPACE 

Rotations  of  the  deciduous  incisors  are  quite 
common,  though  generally  they  are  of  slight 
degree  only.  In  these  models,  rotations  of  the 
lower  deciduous  incisors  occur  more  frequently 
than  rotations  of  the  upper  deciduous  incisors. 
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There  is  a  closer  association  between  lack  of 
space  and  rotations  of  the  deciduous  incisors  in 
the  lower  arch  than  in  the  upper  arch.  In  the 
latter  there  was  spacing  in  50  per  cent  of  the 
cases  of  rotated  incisors,  crowding  in  33-3  per 
cent,  and  close  incisal  contacts  in  16-6  per  cent; 
while  in  the  lower  arch  there  was  spacing  in 
30  per  cent,  crowding  in  40  per  cent,  and  close 
incisal  contacts  in  30  per  cent. 

There  is  no  correlation  between  rotation  of 
the  deciduous  incisors  and  rotation  of  the 
permanent  incisors.  As  the  permanent  incisors 
go  through  a  stage  of  crowding  before  eruption 
starts,  many  adapt  themselves  to  lack  of  space 
at  that  stage  by  rotation.  After  eruption  the 
crowding  may  still  exist,  in  which  case  the 
rotations  remain  much  as  on  the  first  appear¬ 
ance  of  the  tooth,  but  even  though  there  is 
adequate  space  the  incisors  remain  rotated  in 
many  instances. 

Here  the  upper  and  lower  permanent 
incisors  differ  somewhat.  As  can  be  seen  from 
the  following  tables,  rotations  of  the  lower 
permanent  incisors  are  mostly  found  where 
there  is  lack  of  space  for  even  alinement  of  all 
the  teeth  (Figs.  17,  18)  (i.e.,  in  78  per  cent, 
compared  with  36  per  cent  in  upper),  while  in 
the  upper  the  reverse  is  true.  In  the  majority 
of  the  cases  of  rotated  upper  permanent  in¬ 
cisors  (64  per  cent)  there  is  ample,  if  not  more 
than  enough,  space  available  (Fig.  16). 

In  the  lower  there  was  self-correction  of  the 
rotation  in  56  per  cent  of  cases  (50  per  cent 
complete,  50  per  cent  partial),  while  in  the 
upper  the  equivalent  percentage  was  only 
18-2  per  cent.  There  was  no  self-correction  at 


all  of  the  rotations  in  72-7  per  cent  of  the 
upper  cases,  compared  with  37*5  per  cent  of 
the  lower  cases. 

If  one  took  permanent  incisors  as  an  overall 
class  one  would  be  led  to  conclude  that  the 
chances  of  self-correction  occurring  are  very 
much  less  in  originally  44 spaced”  conditions, 


Fig.  15. — Attrition.  A.  Considerable  attrition  of 
the  deciduous  canines  associated  with  a  distal 
relationship  of  the  lower  arch.  B.  Same  case  showing 
the  movement  of  the  lower  jaw  to  the  right.  Note 
how  the  attrition  facets  on  the  deciduous  canines 
correspond  with  the  contact  surfaces  on  lateral 
movement. 


Table  IV. — The  Association  between  Attrition  of  the  Deciduous  Teeth  and  the  Anteroposterior 

Relationship  of  the  Upper  and  Lower  Arches 


(Total,  47) 


Forward  relation  of  lower/upper  arch  from  very  early  stage: — 


f  No  attrition  in  5 

In  18  cases  <  Very  slight  degree  attrition  in  6 
[^Considerable  attrition  in  7 


Where  lower  arch  had  moved  forward  in  relation  to  upper  arch: — 

f  14  B/I  f  No  attrition  in  7 

In  23  <  g  U/Ij  ^  Very  slight  degree  attrition  in  8 

^  [^Considerable  attrition  in  8 


16  Attrition  plus  forward  movement 


Where  lower  arch  did  not  move  forward  at  all  in  relation  to  upper  arch:— 


In  13 


No  attrition  in  0 
Slight  attrition  in  4 
Considerable  attrition  in  9 


13  Attrition  and  no  forward  movement 
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than  in  originally  crowded  conditions.  Detailed 
examination  of  the  cases,  however,  reveals  that 
this  is  true  only  as  regards  upper  permanent 
incisors.  In  the  lower  arch,  though  crowding 
is  almost  four  times  more  commonly  found 
associated  with  rotations  than  spacing,  the 
proportion  of  self-corrected  rotations  in  each 
condition  is  approximately  the  same,  i.e.,  full 


A 


B 


C 


Fig.  16. — A,  Rotation  of  the  upper  right  per¬ 
manent  incisor  during  eruption.  B,  Four  years 
later.  Plenty  of  space  from  beginning,  but  no  self¬ 
correction. 


Fig.  17. — A,  Rotation  of  the  upper  right  per¬ 
manent  central  incisors  and  lower  right  lateral — in¬ 
sufficient  space.  B,  Eighteen  months  later,  the  upper 
and  lower  intercanine  width  has  increased  and  the 
rotation  of  the  upper  right  central  and  lower  right 
lateral  incisors  are  partially  corrected.  Now  the  upper  laterals  are  erupting,  short  of  space  and  isolated. 
C,  Eighteen  months  later.  Shows  almost  complete  correction  of  the  upper  and  lower  rotations.  Increase  of 
intercanine  widths  and  also  increased  labial  inclination  of  both  upper  and  lower  permanent  incisors. 


ABC 


Fig.  18. — A,  Occlusal  views  of  lower  arch  of  another  case,  showing  rotation  of  the  left  permanent  central 
incisor  on  eruption  and  spacing.  B,  Permanent  laterals  erupting,  rotation  of  central  now  corrected,  but  left 
lateral  now  rotated,  very  short  of  space.  C,  Six  months  later.  Increase  of  the  intercanine  width  and  correction 
of  the  rotations  almost  complete. 
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correction  in  28  per  cent.  In  the  upper  where 
there  was  spacing,  there  was  full  correction  in 
only  7  per  cent,  whereas  in  crowded  conditions 
the  percentage  was  25  per  cent  (Figs.  16-18 
and  Table  V). 

It  has  been  found  that  the  greatest  increase 
in  the  intercanine  width  takes  place  just  prior 


i.  Those  due  to  lack  of  space,  not  only  at  the 
time  of  eruption,  but  subsequently. 

ii.  Those  of  very  early  pre-eruption  origin, 
independent  of  spacing. 

These  latter  do  not  become  corrected, 
though  ample  space  is  available  during  the 
whole  eruption  period  (Fig.  16). 


Table  V. — The  Relation  between  Rotations  of  the  Upper  and  Lower  Permanent  Incisors  and 

Sufficient  or  Insufficient  Spaces 

Belfast  Models 

(Total,  47) 

Rotation  of  upper  permanent  incisors  in  22  instances  (22  models) 

Rotation  of  lower  permanent  incisors  in  32  instances  (25  models) 

Ample  space  for  upper  permanent  incisors  in  64  per  cent 
Ample  space  for  lower  permanent  incisors  in  21-9  per  cent 
(Therefore  lack  of  space  for  upper  permanent  incisors  in  36  per  cent) 

(Therefore  lack  of  space  for  lower  permanent  incisors  in  78-1  per  cent) 

Complete  correction  of  rotated  upper  permanent  incisors  in  13-63  per  cent 
Complete  correction  of  rotated  lower  permanent  incisors  in  28-35  per  cent 
Partial  correction  of  rotated  upper  permanent  incisors  in  4-6  per  cent 
Partial  correction  of  rotated  lower  permanent  incisors  in  27-9  per  cent 
No  chance  of  correction  at  all  of  upper  permanent  incisors  in  72-7  per  cent 
No  chance  of  correction  at  all  of  lower  permanent  incisors  in  37-5  per  cent 


to  and  during  the  eruption  of  the  permanent 
incisors,  upper  and  lower  (see  Sect.  16).  There¬ 
fore  in  the  majority  of  cases,  as  the  permanent 
incisors  are  erupting,  the  space  available  is 
increasing  and  a  great  many  of  them,  which 
are  rotated  on  first  appearing,  particularly 
lowers,  become  corrected  as  they  erupt.  This 
was  noted  by  Baume  (1950),  who  stated  that 
the  strongest  growth  impulse  in  the  mandible 
was  during  the  eruption  of  the  permanent 
second  incisors,  and  first  incisors  which  were 
rotated  slightly  became  straightened  when  the 
laterals  erupted. 

Besides  this  increase  of  the  intercanine 
width  there  is  also,  as  described  in  Section  1, 
( b )  of  this  paper,  a  tendency  in  many  cases  for 
the  upper  and  lower  incisors  to  become  more 
labially  inclined  as  they  erupt.  This  labial 
tilting,  or  inclining,  has  an  important  bearing 
on  rotations  also  (Fig.  17).  In  a  few  cases,  both 
upper  and  lower,  where  there  was  no  increase  of 
the  intercanine  width,  yet  the  rotations  were 
corrected,  it  was  found  that  the  incisors  had 
inclined  labially  sufficiently  to  give  the  space 
necessary  for  even  alinement  of  all  the 
teeth. 

It  would  therefore  appear  that  rotations  of 
the  permanent  incisors  can  be  separated,  to 
begin  with,  into  two  groups. 


Most  of  the  rotations  of  the  lower  permanent 
incisors  belong  to  Group  1,  while  the  majority 
of  rotations  of  the  upper  permanent  incisors 
are  in  Group  2. 

The  proportions  of  self-corrections  of  rota¬ 
tions  is  very  much  greater  in  the  case  of  lower 
permanent  incisors  than  of  upper  permanent 
incisors,  though  there  is  no  association 
between  spacing  and  lack  of  self-correction  in 
the  lower,  as  is  found  in  the  case  of  upper 
permanent  incisors. 

5.  ONE  NON-STANDARD  PATH  OF 
ERUPTION  OF  THE  UPPER  PERMANENT 
LATERAL  INCISOR 

Quite  often  patients  are  referred  to  the 
orthodontist  w  hen  the  permanent  upper  lateral 
incisors  are  erupting  or  have  just  erupted, 
because,  instead  of  these  teeth  being  placed 
in  an  even  alinement  between  the  permanent 
central  incisors  and  the  deciduous  canines, 
they  are  tilted  somewhat  distally,  their  disto- 
lingual  surfaces  overlapping  the  mediolabial 
surface  of  the  deciduous  canines. 

In  many  of  these  cases  there  is  a  slight 
shortage  of  space  and  the  distal  tilt  of  the  upper 
laterals  appears  to  be  due  to  a  lag  in  growth  in 
width  of  the  maxilla  at  the  apical  level.  Broad - 
bent  (1941)  has  recorded  this  in  frontal 
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radiographs.  It  can  also  occur  where  there  is 
spacing  between  the  incisor  crowns. 

The  temptation  is  to  advise  expansion  of 
the  upper  arch  or  extraction  of  the  deciduous 
canines  where  there  is  some  crowding.  In  an 
earlier  survey  of  390  primary  schoolchildren  in 
Belfast  this  relationship  of  the  permanent 
upper  laterals  was  noted  in  150.  In  the  present 
study,  and  also  in  Miss  Clinch’s  series,  it 
occurred  in  20  per  cent. 

No  treatment  was  carried  out  and  when  the 
permanent  canines  had  erupted  the  central 
incisors,  lateral  incisors,  and  canines  were  all 
in  normal  alinement.  The  original  relationship 
of  the  lateral  incisor  was  a  temporary  one,  and 
should  be  regarded  as  being  within  the  range 
of  the  normal  at  that  age  (Fig.  19). 

6.  RELATIONSHIP  BETWEEN  SPACING 
(OR  LACK  OF  IT)  OF  THE  DECIDUOUS 
INCISORS,  ALINEMENT  OF  THE  PER- 
MANENT  INCISORS,  AND  INCREASES  OF 
THE  INTERCANINE  WIDTH 

This  is  one  aspect  of  the  development  of  the 
occlusion  which  has  received  the  attention  of 
practically  every  investigator  who  has 
collected,  or  had  access  to,  a  series  of  models. 

There  is  fairly  general  agreement  that  the 
greatest  increases  in  the  breadth  of  the  dental 
arches  takes  place  in  the  intercanine  distances, 
that  these  increases  are  greater  in  the  maxilla 
than  in  the  mandible,  and  that  the  greatest 
mean  increase  in  both  arches  takes  place 
around  the  time  of  eruption  of  the  permanent 
incisors  (Colyer,  1920;  Lewis  and  Lehman, 
1929;  Korkhaus,  1932;  Chapman,  1935;  Cohen, 
1940;  Baume,  1950;  Clinch,  1951;  Barrow  and 
White,  1952;  Burson,  1952). 

Their  conclusions,  however,  differ  with 
regard  to  what  precedes  and  follows  this 
increase  in  the  intercanine  measurement 
during  the  eruption  of  the  permanent  incisors. 
Lewis  (1932),  Chapman  (1935),  Baume  (1950), 
Sillman  (1948),  Barrow  and  White  (1952) 
found  that  there  was  no  (or  negligible)  increase 
in  this  measurement  between  the  ages  of  2  and 
6  years,  while  Clinch  (1951)  noted  a  small 
increase  in  both  arches  before  the  eruption  of 
the  permanent  incisors,  and  Woods  (1950)  a 
gradual  increase  in  the  upper  intercanine 
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measurements,  except  for  a  decrease  between 
the  ages  of  7  and  12  years. 

Moorrees  (1959)  states  that  in  the  maxillary 
arch  the  increase  in  breadth  takes  place  during 


Fig.  19. — A,  Upper  permanent  lateral  incisors 
erupting,  tilted  distally,  spaced  from  the  central  in¬ 
cisors.  B,  Same  case  when  the  permanent  canines 
have  erupted.  Upper  laterals  now  in  even  alinement. 

three  phases,  each  followed  by  a  period  during 
which  little  change  occurs,  i.e.,  (a)  3-4  years, 
(6)  5-6  years,  (c)  just  before  emergence  of  the 
permanent  canines.  After  the  third  phase,  the 
width  decreases  slightly  but  definitely  until  18 
years  of  age.  In  the  mandible  the  mean  distance 
between  the  canines  increases  continuously 
and  markedly  after  5  years  of  age  to  a  maxi¬ 
mum  at  10  years  of  age  in  males,  and  9  years  of 
age  in  females.  Following  this  growth  phase, 
around  the  mean  age  of  emergence  of  the  per¬ 
manent  mandibular  canines,  there  is  a  slight 
decrease  in  the  average  intercanine  distance. 
Little  change  occurs  after  the  age  of  12. 

Lewis  observed  that  after  the  spurt  of 
growth  during  the  eruption  of  the  permanent 
incisors,  there  was  no  increase  in  the  inter¬ 
canine  measurements  from  9— 10-|  years  of  age. 
This  was  then  followed  by  another  growth 
spurt,  reaching  its  maximum  at  the  age  of 
13.  Clinch  (1951)  found  that  it  continued 


afterwards,  but  at  a  reduced  rate.  Barrow  and 
White  (1952)  found  it  decreased  after  the  age 
of  14.  Woods  (1950)  found  the  mandibular 
intercanine  distance  remained  more  or  less 
constant  from  3-5  years  of  age,  but  decreased 
from  6-9  years  of  age.  The  great  individual 
variation  in  these  measurements  was  stressed 
by  Lewis  and  Lehman  (1929),  Cohen  (1940), 
Burson  (1952),  and  Moorrees  (1959). 

With  regard  to  the  relationship  between 
spacing  of  the  deciduous  incisors  and  aline- 
ment  of  the  permanent  incisors,  there  is  less 
agreement. 

Delabarre  (1819),  Colyer  (1920),  Baume 
(1950),  Clinch  (1951),  and  Barrow  and  White 
(1952)  observed  that  if  there  were  no  spaces 
between  the  deciduous  incisors,  it  was  likely 
there  would  be  irregularities  of  the  permanent 
incisors.  (Clinch  classed  such  deciduous 
dentitions  as  malocclusions.)  Neumann  (1955) 
noted  that  the  transition  from  deciduous  to 
permanent  incisors  took  place  in  a  more 
regular  manner  in  children  w  ith  spacing  of  the 
deciduous  incisors  than  in  those  without 
spacing.  The  presence  of  spacing  was  mostly 
followed  by  satisfactory  alinement  of  the 
permanent  incisors.  He  was  careful  to  point 
out  that  exceptions  to  these  generalizations 
were  noted.  Lewis  and  Lehman  (1929),  on  the 
other  hand,  stated  that  spacing  of  the  deciduous 
incisors  had  little  relation  to  the  alinement  of 
the  permanent  incisors. 

Korkhaus  (1932)  found  that  spaces  between 
the  deciduous  incisors  did  not  appear  in  all 
children  with  normal  maxillary  development 
— the  permanent  incisors  were  comparatively 
often  well  alined  when  these  spaces  were 
missing.  He  believed  that  the  presence  of 
spacing  indicated  a  marked  difference  between 
the  mediodistal  crown  breadths  of  the 
deciduous/permanent  incisors. 

In  this  series  of  models,  measurements 
w  ere  taken  of  the  intercanine  width,  upper  and 
lower,  on  each  model  (from  mid-cervicolingual 
aspect),  and  also  the  distance  between  the  first 
deciduous  molars,  upper  and  lower,  from  the 
mid-cervicolingual  points.  It  is  seen  that 
though  there  may  be  a  slight  increase  of  the 
intercanine  width,  both  upper  and  lower 
(0-5-1  mm.),  before  the  shedding  of  the 


deciduous  incisors,  in  the  majority  of  the  cases 
the  greatest  increase  ( 1  -5 — 3-5  mm.)  takes 
place  just  prior  to  and  during  the  eruption  of 
the  permanent  incisors.  This  confirms  the  con¬ 
clusions  of  others,  as  stated  earlier. 

In  11  cases  (23-4  per  cent),  however, 
measurements  showed  a  decrease  at  some  stage 
in  the  intercanine  widths.  In  2  of  these  cases 
the  decrease  occurred  in  the  deciduous  denti¬ 
tion,  near  the  time  of  replacement  of  the  in¬ 
cisors.  In  1  there  was  a  decrease  of  1  mm.  in  the 
lower  intercanine  width,  and  in  the  other  a 
decrease  of  0-5  mm.  in  the  upper  intercanine 
width.  In  this  latter  case  there  was  narrowness 
of  the  upper  arch  and  a  cross-bite,  which 
could  account  for  the  noted  decrease.  In  both 
cases  there  was  an  increase  in  the  measurements 
during  the  (time  of)  eruption  of  the  permanent 
incisors.  In  the  other  9  cases  the  decrease  took 
place  after  the  permanent  lateral  incisors  had 
erupted,  and  following  an  increase  of  1-2-5  mm. 
during  the  eruption  of  these  teeth.  The  de¬ 
creases  ranged  from  0-5—1  -5  mm.  In  6  of 
the  cases  it  occurred  in  the  upper  arch,  2  in 
the  lower  arch,  and  in  1  both  upper  and 
lower.  These  measurements  were  found  on  the 
last  models  of  the  series,  i.e.,  on  full  eruption 
of  the  permanent  incisors.  Woods  (1950) 
found  the  intercanine  width  in  the  maxilla 
decreased  from  7-12  years  and  that  of  the 
mandible  decreased  from  6-9  years.  As  he 
implies  that  these  decreases  were  general  his 
results  are  very  different  from  those  noted  in 
this  series,  or  found  by  the  other  investigators 
quoted  at  the  beginning. 

Barrow  and  White  (1952)  noted  that  the 
intercanine  distances  decreased  steadily  after 
14  years  of  age,  in  amounts  varying  from 
0*5— 1  *5  mm. 

With  regard  to  spacing  between  the 
deciduous  incisors,  the  deciduous  models 
were  divided  into  5  groups : — 

1.  Those  with  good  spacing  (1  mm.  or  over) 
between  all  the  incisors:  (a)  Upper  and 
lower  (U/L);  ( b )  Upper  only  (U);  (c)  Lower 
only  (L). 

2.  Those  with  slight  spacing  between  all  the 
incisors:  (a)  U/L;  ( b )  U  only;  (c)  L  only. 

3.  Those  with  spacing  between  some,  but 
not  all,  incisors:  (a)  U/L;  ( b )  U  only;  (c)  L  only. 
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4.  No  spacing  between  any  of  the  incisors, 
but  even  alinement:  (a)  U/L;  (6)  U  only; 
(c)  L  only. 

5.  Crowding  of  the  incisors:  (a)  U/L;  ( b )  U 
only;  (c)  L  only. 


incisors  (i.e.,  either  even  or  spaced)  and  trace 
from  which  deciduous  group  they  came,  the 
result  is  seen  in  Table  VIII. 

Also,  if  those  cases  where  there  is  crowding 
of  both  upper  and  lower  permanent  incisors  are 


Table  VI. — Deciduous  Dentition  with  Regard  to 
Spacing  between  the  Incisors,  showing  Numbers 


in  Each  Group 

(a) 

(0 

G) 

1. 

11  U/L 

3  U 

2  L 

2. 

2  U/L 

2  U 

2  L 

3. 

11  U/L 

10  u 

3  L 

4. 

2  U/L 

3  U 

5  L 

5. 

2  U/L 

1  U 

6  L 

Table  VIII. — Tracing  Back  Three  Cases  in  the  Per¬ 
manent  Dentition  where  there  was  Crowding  of 
the  Upper  or  Lower  Incisors  to  the  Deciduous 

Dentition 


Permanent  Dentition 
No  crowding  of  upper 
or  lower  incisors  in  21 


Table  VII. — Showing  how  Each  Group  in  the  De¬ 
ciduous  Dentition  Worked  out  in  the 
Permanent  Dentition 


Deciduous  Dentition 
Group  A  U/L  11 
(a) 


Group  B  U/L  2 
(a) 

Group  C  U/L  11 
(a) 


Permanent  Dentition 

2  Group  1  U/L  (spaced) 

3  Group  2  U/L  (even) 

,  f  Group  1  U  (U  spaced) 
\  Group  2  L  (L  even) 

1  Group  1  U/L  (spaced) 


Deciduous  Dentition 
11  from  A  U/L  (a) 

B  U/L  (a) 

C  U/L  (a) 

B  U 
C  L 
B  L 

c  u 

A  L 
D  U 


2  from 
5  from 

1  from- 
1  from' 
1  from- 


=  4-76  per  cent 
(5  per  cent 
approx.) 


Table  IX. — Tracing  Back  Three  Cases  in  the  Per¬ 
manent  Dentition  where  the  Upper  and  Lower 
Incisors  were  Crowded  to  the  Deciduous 
Dentition 


Group  2  L  (even) 

Permanent  Dentition 

Deciduous  Dentition 

Group  1  U/L  (spaced) 

Crowding  of  upper  and 

1 

C  U/L  =  0-09  per  cent 

Group  2  U/L  (even) 

lower  incisors  in  11 

3< 

fC  U 

Group  1  U  (U  spaced) 

\^E  L 

Group  2  L  (L  even) 

2 

D  U/L 

Group  1  U  (U  spaced) 

2< 

f  D  U 

Group  3  L  (L  crowded) 

^E  L 

Group  2  U  (U  even) 

2 

E  U/L 

Group  3  L  (L  crowded) 

1< 

fE  U 

Group  3  U  (U  crowded) 

^D  L 

Group  2  L  (L  even) 

Group  D  U/L  2 
Group  E  U/L  2 


1 

2 

2 


Group  3  U/L  (crowded) 
Group  3  (crowded) 
Group  3  (crowded) 


The  models  of  the  permanent  teeth  were 
divided  into  3  groups: — 

1.  Those  with  spacing  between  the  incisors 
(some  or  all):  (a)  U/L;  (6)  U  only;  (c)  L  only. 

2.  Incisors  evenly  alined,  but  no  spacing: 
(a)  U/L;  ( b )  U  only;  (c)  L  only. 

3.  Incisors  crowded:  (a)  U/L;  (6)  U  only; 
(c)  L  only. 

Each  case  was  charted  out  in  this  way,  so 
that  it  was  easy  to  follow  them  through  from 
the  deciduous  to  the  permanent  dentitions. 

In  the  deciduous  dentition  the  numbers  in 
each  group  are  as  given  in  Table  VI. 

To  simplify  the  results  I  shall  deal  here  with 
those  in  subdivision  (a)  of  each  group  only  ( T able 
VII),  though  each  case  can  be  followed  through. 

If  we  examine  those  cases  where  there  is  no 
crowding  of  either  upper  or  lower  permanent 
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traced  back  to  the  deciduous  dentition,  we 
have  the  above  results  ( Table  IX). 

From  Table  VII  it  is  seen  that  in  all  the 
cases  where  there  was  spacing  between  all 
the  deciduous  incisors,  upper  and  lower,  the 
permanent  upper  and  lower  incisors  were  either 
spaced  or  evenly  alined.  There  was  no  case  of 
crowding  of  the  permanent  incisors. 

From  the  deciduous  dentitions  in  Group  C, 
where  there  was  spacing  between  some,  but 
not  all,  of  the  deciduous  incisors,  the  aline¬ 
ment  of  the  permanent  incisors  is  seen  to  be 
more  variable.  Of  the  11  cases,  in  5  the 
permanent  incisors  were  either  spaced  or 
evenly  alined,  whereas  in  6  crowding  appeared 
in  either  lower  or  upper  arch  (1  case  both 
upper  and  lower). 

In  Group  C  also  it  is  interesting  to  note  the 
greater  frequency  of  crowding  in  the  lower 
permanent  incisors.  This  was  found  in  5 
lower  models,  compared  with  2  upper  ones. 


In  the  4  cases  w  here  there  was  no  spacing  at 
all.  or  crowding,  of  both  upper  and  lower 
deciduous  incisors,  the  upper  and  lower 
permanent  incisors  were  short  of  space. 

Examination  of  Table  VIII  shows  that  of 
the  21  cases  where  the  permanent  incisors  were 
either  spaced  or  evenly  alined,  in  20  of  these 
there  was  some  spacing  of  both  upper  and 
lower  deciduous  incisors.  In  1  the  lower 
deciduous  incisors  were  well  spaced,  but  there 
was  no  spacing  of  the  upper  deciduous 
incisors. 

Table  IX  shows  that  of  the  11  cases  where 
there  was  some  crowding  of  the  upper  and 
lower  permanent  incisors,  in  7  of  these  there 
w  as  no  spacing  at  all  of  both  upper  and  lower 
deciduous  incisors;  in  3  there  was  crowding  of 
the  lower  deciduous  incisors  only  with  spacing 
between  some  of  the  upper  deciduous  incisors, 
and  in  1  there  w  as  spacing  between  some,  but 
not  all,  of  the  upper  and  lower  deciduous 
incisors.  These  figures  would  indicate  that 
there  is  a  very  definite  association  between 
spacing  of  the  deciduous  incisors  and  even 
alinement  of  the  permanent  incisors  (with  or 
without  spacing)  (or  conversely,  between 
crow  ding  of  the  permanent  incisors  and  lack 
of  spacing  of  the  deciduous  incisors).  It  must 
not  be  overlooked,  however,  that  in  4-76  per 
cent  (5  per  cent  approximately)  of  those  cases 
where  the  upper  and  lower  permanent  incisors 
were  in  good  alinement,  there  was  no  spacing 
at  all  of  the  deciduous  upper  incisors  and  in 
9T  per  cent  of  the  cases  of  crowding  of  both 
upper  and  lower  permanent  incisors,  there  was 
spacing  between  some,  though  not  all,  of  both 
deciduous  upper  and  lower  incisors,  and  some 
spacing  of  the  deciduous  upper  incisors  only  in 
27*3  per  cent. 

There  may  also  be  an  irregularity  of  the 
permanent  incisors  due  to  lack  of  space, 
apparent  when  these  teeth  erupt,  but  w  hich  is 
self-corrected  at  a  later  stage.  In  those  cases 
of  “late  alinement  of  the  permanent  incisors*' 
the  extra  space  may  be  obtained  (a)  by  further 
increase  of  the  intercanine  width  or  (b)  by 
increased  labial  proclination  of  the  permanent 
incisors,  sometimes  both  (a)  and  ( b ). 

There  are  cases,  too,  where  the  “over-all" 
intercanine  width  is  sufficient  to  accommodate 


all  the  permanent  teeth  in  even  alinement,  but 
there  is  spacing  between  some  of  them  and 
overlapping  of  others.  The  teeth  are  not  able, 
of  themselves,  to  make  the  most  of  the  space 
available. 

Neumann  (1955)  stated  that  “the  differ¬ 
ences  in  the  increments  of  arch  breadth  and 
length  can  be  evaluated  only  when  dental  de¬ 
velopment  has  progressed  further*’,  and  these 
findings  would  indicate  that  the  same  holds 
good  with  regard  to  the  final  alinement  of  the 
incisors. 
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DISCUSSION 


The  President  thanked  Miss  Bonnar  for  another 
fascinating  paper,  and  commented  on  the  tremendous 
amount  of  hard  work  she  had  put  into  it.  It  seemed  to 
him  that  they  just  could  not  have  enough  of  this  series, 
which  was  full  of  information.  He  then  called  upon 
Miss  Clinch  to  open  the  discussion. 

Miss  L.  M.  Clinch:  I  would  like  to  thank  Miss  Bonnar 
for  another  paper  on  what  is,  naturally,  to  me  a  subject 
of  great  interest.  It  is  most  useful  to  get  someone  else’s 
point  of  view  about  one’s  own  serial  models  which,  no 
matter  how  often  one  has  studied  them,  always  seem  to 
provide  some  details  which  had  not  been  noted  previously ; 
I  know  them  well,  but  I  am  well  aware  that  there  is 
much  more  to  be  learnt  from  them.  As  I  read  Miss 
Bonnar’s  paper  three  things  impressed  me :  first  the 
infinite  variety  of  paths  along  which  individuals  may 
progress  to  reach  the  same  goal;  secondly,  how  useless  it 
is  to  attempt  to  apply  statistical  data  to  individual 
development  which  can  vary  so  much;  and  thirdly,  how 
wise  Professor  Friel  was  to  give  the  title  of  “Ideal”  to 
his  description  of  the  development  of  occlusion.  Many 
paths  may  lead  to  the  same  goal,  but  there  is  only  one 
which  leads  there  with  the  minimum  of  risk  of  inter¬ 
ference  en  route. 

I  would  be  very  interested  if  Miss  Bonnar  could  give 
more  details  of  the  arch  relationship  in  the  permanent 
dentition  of  these  series  as  many  of  the  points  she  makes 
depend  on  whether  there  is  normal,  post-normal,  or  pre¬ 
normal  relationship  of  the  arches  to  each  other.  For 
instance,  under  her  first  heading  /‘Angular  Relationships 
of  the  Upper  and  Lower  Permanent  Incisors  at  Various 
Stages  of  Development”,  it  is  easy  to  understand  that 
the  labial  inclination  of  the  upper  incisors  could  well 
increase  if  there  was  a  post-normal  relationship  of  the 
lower  to  the  upper  arch.  I  do  not  think  it  is  possible  to 
separate  the  incisor  occlusion  during  development  from 
the  molar-premolar  occlusion  as  they  depend  so  much  on 
each  other.  The  soft  tissues,  particularly  the  lips,  and 
habits  could  also  cause  the  inclination  of  either  upper  or 
lower  incisors  to  vary  at  different  stages  in  the  same 
individual.  However,  I  am  sure  some  of  the  cases 
described  by  Miss  Bonnar  in  which  the  labial  inclination 
of  the  permanent  incisors  increases  as  the  teeth  erupt 
have  normal  anteroposterior  arch  relationship,  but  I 
would  like  to  know  if  she  has  any  idea  what  the  per¬ 
centage  is  of  post-normal  or  pre-normal  mandibular 
occlusion. 

Under  Miss  Bonnar’s  second  heading  where  a  dis¬ 
crepancy  was  found  between  the  upper  and  lower  centre 
lines  right  through  the  series,  what  percentage  had  had 
no  extractions  in  either  arch?  I  quite  agree  that  if  a  first 
deciduous  molar  is  extracted  early  (before  the  eruption  of 
the  permanent  molars),  especially  in  an  unspaced  arch, 
there  will  almost  certainly  be  a  deviation  of  the  midline 
towards  the  side  of  the  extraction.  By  contrast,  if  a 
second  molar  is  extracted  under  the  same  conditions,  the 
midline  may  not  alter,  but  the  first  permanent  molar 
will  often  erupt  in  contact  with  the  D,  even  in  the  lower 
arch.  Extractions  after  the  eruption  of  the  first  per¬ 
manent  molars  are  much  less  likely  to  cause  a  permanent 
alteration  in  the  midline.  I  would  like  to  know  at  what 
age  Miss  Bonnar’s  final  models  of  each  series  were  taken. 
If  it  was  before  the  eruption  of  the  permanent  canines  and 
second  molars  I  think  she  would  find  that  the  centre  line 
might  correct  itself  later  on  as  her  incidence  of  deviation 
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in  her  final  models  is  considerably  higher  than  I  found  at 
14  years  of  age  in  my  series.  Miss  Bonnar  does  mention 
one  of  my  series  in  which  the  deviation  did  correct  itself 
in  the  permanent  dentition,  but  actually  after  the 
eruption  of  the  full  permanent  dentition  (except  for  the 
third  molars).  Only  5  had  a  shift  of  the  centre  line;  in 
4  of  these  the  lower  had  deviated,  resulting  in  a  unilateral 
post-normal  occlusion  of  the  lower  to  the  upper  arch. 

Miss  Bonnar’s  third  heading  deals  with  the  con¬ 
nexion  between  attrition  and  forward  movement  of  the 
lower  arch  in  relationship  to  the  upper.  Friel  states, 
“attrition  and  increase  in  upper  canine  breadth  in  the 
maxillary  arch  do  not  mean  that  the  mandibular  arch 
will  move  forward,  there  must  be  the  urge  to  do  so,  but 
unless  attrition  occurs  this  alteration  in  arch  relationship 
cannot  take  place”.  The  cusps  of  the  unworn  deciduous 
molars  are  extremely  sharp  and  the  fossae  extremely 
deep ;  unless  some  attrition  takes  place  I  cannot  under¬ 
stand  how  their  planes  will  allow  alteration  in  arch 
relationship.  I  would  have  thought  that  if  the  alteration 
takes  place  through  this  “urge”  of  which  Friel  speaks, 
the  locking  of  the  cusps  and  fossae  must  be  released,  and 
this  can  only  be  done  if  there  is  some  wear  of  the  cusps. 
Has  Miss  Bonnar  noticed  if  the  cusps  in  the  cases  where 
forward  movement  has  taken  place  without  attrition  are 
flatter  than  usual? 

The  fourth  heading  deals  with  rotations  of  the  incisors. 
It  seems  to  me  that  many  of  these  individual  variations  in 
the  development  of  good  occlusion  are  due  to  the  fact  that 
the  teeth  have  erupted  a  little  too  soon;  this  could  apply 
to  the  labial  inclination  of  the  incisors.  As  far  as  rotations 
are  concerned  it  has  been  shown  that  the  lower  deciduous 
incisors  are  rotated  in  their  crypts.  If  these  teeth  erupt 
before  this  rotation  has  corrected  itself  one  sees  the 
typical  rotation,  mediolingually,  of  the  lower  central 
incisors.  However,  if  there  is  sufficient  space  these  often 
move  into  good  alinement.  In  the  same  way,  the  positions 
of  the  lower  permanent  laterals  in  their  crypts  is  lingual 
to  the  line  of  the  arch  and  this  is  the  position  into  which 
they  will  often  erupt — again,  given  sufficient  space,  they 
will  usually  move  forward  into  the  line  of  the  arch.  In 
other  words  the  alinement  may  take  place  before  or  after 
eruption,  or  even  more  commonly  during  eruption  as  this 
is  the  period  of  maximum  increase  in  intercanine  breadth. 

Miss  Bonnar’s  fifth  heading  deals  with  the  distal  tilting 
of  the  permanent  lateral  incisors,  which  is  often  seen  as 
they  erupt.  I  certainly  agree  that  no  treatment  should  be 
advised  in  these  cases.  There  are  many  temporary  dis¬ 
placements  of  individual  teeth  which  occur  at  this  early 
period  which  may  appear  to  be  abnormal,  but  they 
invariably  correct  themselves — such  as  the  spacing  of  the 
central  incisors  which  may  leave  little  or  no  room  for 
the  laterals.  As  the  laterals  and  then  the  canines  erupt 
the  centrals  move  medially.  I  would  like  Miss  Bonnar  to 
tell  me  if  she  has  any  of  these  cases  amongst  her  series. 

The  sixth  heading  deals  with  spacing  in  the  deciduous 
dentition  and  the  alinement  of  the  permanent  incisors. 
It  is  interesting  to  find  that  in  approximately  5  per  cent 
of  cases  where  the  upper  and  lower  permanent  teeth  are 
in  good  alinement  there  was  no  spacing  of  the  upper 
deciduous  incisors.  This  bears  out  Friel’s  theory  that 
there  may  be  root  spacing  of  the  upper  deciduous  incisors 
which  cannot  be  seen  above  the  gum  margin.  I  think 
there  is  no  doubt  that  this  root  spacing  takes  place  even 
if  the  crowns  are  already  spaced,  but  in  the  5  per  cent  of 


cases  which  show  no  imbrication  of  the  upper  per¬ 
manent  dentition  despite  lack  of  spacing  between  the 
deciduous  incisors  there  is  probably  a  greater  degree  of 
this  alveolar  growth.  I  have  measured  the  angle  of  the 
labial  surface  of  the  upper  deciduous  centrals  to  the 
occlusal  plane  on  serial  models  and  I  have  found  that  this 
angle  increases  with  age,  indicating  that  growth  in  the 
alveolar  region  is  taking  place  and  carrying  the  roots  of 
the  deciduous  teeth  with  it  although  there  is  no  increase 
in  the  spacing  between  the  crowns  of  the  teeth.  This  is 
obviously  one  way  in  which  space  is  made  for  the 
permanent  incisors. 

Miss  Bonnar  points  out  that  there  are  many  slight 
differences  in  the  findings  of  those  who  have  measured 
alterations  in  intercanine  breadth;  this  may  be  due  to 
differences  in  the  points  used  for  this  measurement,  for 
instance  Moorrees  used  the  tips  of  the  canines — this 
could  well  show  increases  or  decreases  due  to  tilting  of  the 
teeth  and  not  to  increased  arch  breadth.  It  must  be 
remembered,  too,  that  most  investigators  show  the 
average  measurement  of  their  series  at  different  stages; 
it  would  probably  be  possible  to  find  an  individual  case 
which  differed  from  all  their  findings. 

The  trouble  with  trying  to  write  a  paper  on  serial 
models  is  that  as  no  two  are  alike,  one  is  tempted  to  give  a 
demonstration  on  the  development  in  each  individual; 
and  I  would  like  to  congratulate  Miss  Bonnar  on  showing 
many  of  these  small,  and  often  temporary,  variations. 

The  Secretary  (Mr.  B.  C.  Leighton)  congratulated  Miss 
Bonnar  on  a  very  useful  contribution  to  the  knowledge  of 
changes  that  might  be  expected  to  take  place  spon¬ 
taneously  at  that  time  of  life.  He  thought  one  of  the  most 
important  points  that  Miss  Bonnar  had  established  was 
that  the  labial  lingual  inclination  of  the  permanent 
incisors  began  to  be  adjusted  before  those  teeth  came 
into  contact. 

He  thought  it  had  been  generally  recognized  that 
occlusal  contact  and  guidance  determined  the  medial 
distal  relationship  of  posterior  teeth  much  more  than  the 
labial  lingual  relationship,  and  the  latter  were  much  more 
at  the  mercy  of  muscular  influences  than  of  cuspal 
guidance. 

Several  questions  came  to  his  mind.  Miss  Bonnar  had 
made  no  mention  of  arch  relationship  or  of  skeletal 
morphology.  Presumably,  those  did  have  some  influence 
on  the  final  inclination  of  the  incisors. 

The  other  question  that  immediately  came  to  mind 
was  the  question  of  muscular  environment.  Were  the 
labial  or  lingual  changes  in  inclination  associated  with  a 
particular  type  of  muscular  behaviour?  It  might  be 
interesting  to  speculate  whether  the  more  labial  inclina¬ 
tion  occurring  in  the  majority  of  cases  could  be  associated 
with  the  lingual  position  that  these  teeth  adopted  or 
were  found  in  before  they  erupted. 

H  e  asked  Miss  Bonnar  how  she  differentiated  the 
deviations  within  the  lower  arch  from  deviations  of 
the  mandible  on  closure  towards  one  side.  He  had  the 
impression  that  the  latter  was  quite  a  common 
phenomenon;  that  cuspal  guidance  in  the  molar  region 
might  carry  the  mandible  slightly  to  one  side,  producing 
a  slight  post-normality  on  that  side. 

There  seemed  to  be  some  marked  discrepancy  between 
the  Belfast  and  the  London  models  in  that  respect. 
Could  this  be  due  to  a  different  sort  of  selection  between 
the  two  groups  of  models,  and,  if  not,  could  any 
significance  be  attached  to  it? 

Another  question  he  wanted  to  ask  Miss  Bonnar  was 
whether  the  attrition  was  assessed  by  examination  of  the 


molars  or  of  the  incisors,  or  both?  He  thought  this  was 
rather  important,  especially  in  view  of  what  Miss  Clinch 
had  just  said  on  the  subject.  He  felt  that  molar  attri¬ 
tion  might  have  been  associated  with  an  uncomfort¬ 
able  occlusion,  perhaps  slight  cusp-to-cusp  occlusion, 
and  that,  in  those  cases,  attrition  seemed  to  be  more 
common. 

He  congratulated  Miss  Bonnar  once  again  on  the 
amount  of  work  put  into  the  paper.  He  knew  how 
difficult  these  cases  were.  He  was  afraid  he  could  not 
comment  really  intelligently  on  it,  because  the  patients 
in  his  group  were  not  quite  so  old  as  Miss  Bonnar’s. 

Miss  Bonnar  said  she  had  dealt  with  occlusion  in  the 
previous  paper  and  had  not  wanted  to  repeat  herself  too 
much  on  this  occasion.  On  the  whole,  the  majority  of  the 
cases  were  normal,  or  potentially  normal,  but  the  various 
abnormalities  of  the  teeth  did  occur  in  some,  as  would  be 
expected,  and  also  there  were  some  cases  of  post-normal 
and  pre-normal  occlusions. 

When  considering  the  angular  relationships  of  the 
upper  and  lower  permanent  incisors,  if  there  was  any 
habit  or  any  abnormal  muscle  pattern,  these  cases  were 
not  included,  only  the  ones  where  the  environment  was 
normal,  as  far  as  she  could  judge.  That  was  not  to  say 
there  might  not  have  been  any  abnormal  muscle  patterns, 
but  they  were  not  detectable. 

When  there  was  a  change  of  direction  of  eruption  of  the 
upper  permanent  incisors,  both  Miss  Clinch  and  Mr. 
Leighton  asked  about  occlusion.  The  majority  of  the 
cases  were  normal  occlusions,  there  were  a  few  cases  of 
post-normal  occlusion,  but  only  one  case  of  pre-normal 
occlusion.  One  of  the  cases  shown  on  the  screen  had  been 
post-normal,  all  the  others  were  normal  occlusions. 

When  considering  discrepancy  of  the  centres,  if  there 
had  been  any  deciduous  or  permanent  teeth  extracted  in 
either  arch,  this  would  affect  the  position  of  the  centres 
as  she  had  indicated,  and  these  cases  were  not  included. 
In  this  group,  all  the  teeth  were  present,  and  yet  the 
upper  and  lower  centres  did  not  correspond. 

She  thought  that  probably  the  age  of  her  final  cases 
was  not  as  old  as  Miss  Clinch’s.  In  most  of  the  final 
models,  all  the  permanent  teeth  had  erupted  (except  the 
third  molars),  but,  in  some,  the  deciduous  canines  were 
still  present.  To  begin  with,  she  had  aimed  at  recording 
until  the  permanent  incisors  had  all  erupted,  but  many 
had  continued  longer.  Miss  Clinch  had  mentioned  that 
there  was  not  such  a  discrepancy  of  the  centres  in  her 
own  later  models  as  in  the  earlier  ones.  She  was  surprised 
to  hear  that. 

As  seen  from  the  slides  and  the  tables,  up  to  the  time 
of  the  change-over  of  the  incisors  and  deciduous  molars, 
the  discrepancy  of  the  centres  remained  in  all  the  Belfast 
models,  and  all  but  one  of  the  London  models,  and  she 
did  not  expect  to  find  much  change  after  that. 

Attrition  and  forward  movement — she  had,  in  discuss¬ 
ing  attrition,  included  attrition  both  of  the  molars  and  of 
the  incisors  and  canines.  She  had  not  found  many  cases 
where  the  cusps  of  the  deciduous  molars  were  very  sharp. 
That  might  be  a  difference  between  the  Irish  and  London 
patients;  she  did  not  know.  In  some  cases  where  they 
were  quite  sharp,  it  did  not  seem  to  be  a  deterrent  to  the 
lower  arch  moving  forward.  One  could  see  the  attrition  of 
the  deciduous  canines  best  and  that  was  why  she  con¬ 
centrated  on  showing  them  on  the  slides. 

As  Professor  Friel  pointed  out,  the  chief  factor  in  the 
lower  arch  moving  forward  was  the  urge  to  move  forward, 
and  if  the  urge  was  there,  the  lower  can  move  forward, 
even  if  the  sharp  cusps  are  not  worn  down. 
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Rotation  of  the  permanent  incisors — she  did  not  find 
that  the  age  at  which  the  incisors  erupted  made  any 
difference.  The  chief  point  about  rotations  was  that 
spacing  was  more  often  associated  with  rotation  of  the 
permanent  upper  incisors  than  crowding,  and  if  there 
was  spacing  in  the  upper  arch,  one  was  less  likely  to  get 
self-correction,  whole  or  partial,  of  the  rotations,  than  if 
there  was  crowding.  Spacing  in  the  upper  arch  was  not  a 
favourable  factor,  but  this  did  not  apply  to  rotated 
permanent  lower  incisors. 

[Miss  Bonnar  agreed  with  Miss  Clinch  that  the  spacing 
of  the  permanent  central  incisors,  often  found  when  these 
teeth  erupted,  closed  as  the  permanent  laterals  erupted, 
and  often  disappeared  altogether  when  the  permanent 
canines  erupted. 

She  had  not  mentioned  these  cases  because  she  thought 
this  was  generally  accepted,  but  thought  there  would  be 
some  of  them  in  her  series.] 

Regarding  the  differences  in  the  measurements  of  the 
growth  changes  taking  place  in  the  dental  arches,  she 
knew  that  a  few  of  the  investigators  used  different 
points  for  the  measurements,  but  taking  this  into  con¬ 
sideration,  there  was  still  too  big  a  variation  in  the 
results. 


Regarding  Mr.  Leighton’s  point  about  muscular 
environment,  she  had  answered  that  by  saying  there 
were  no  abnormal  muscle  patterns  in  the  cases  in  these 
different  groups.  Where  any  abnormality  was  present, 
that  case  was  not  included. 

Where  there  was  a  deviation  of  the  lower  centre,  she 
had  been  careful  to  check  the  movements  of  the  mandible, 
and  only  those  cases  where  there  was  normal  opening  and 
closing  were  considered.  There  were  no  abnormalities  of 
the  temporomandibular  joint  to  be  found. 

Mr.  Leighton’s  other  point  about  attrition  had  also 
been  answered.  Attrition  of  the  molars  was  considered, 
besides  that  of  the  incisors.  The  amount  of  attrition 
taking  place  in  either  of  these  areas  was  not  always  of  the 
same  degree,  though  in  normal  cases,  where  it  was 
considerable  in  one  area,  it  was  always  present  to  some 
extent  in  the  other. 

The  President  thanked  Miss  Bonnar  for  a  most  enj oyable 
paper.  It  was  very  nice  having  her  with  them  again.  He 
hoped  it  would  not  be  long  before  she  came  back  with  a 
third  instalment.  He  had  heard  rumours  that  there  was 
one  on  the  way. 

He  also  thanked  Miss  Clinch  for  opening  the  discussion, 
and  all  those  who  had  taken  part  in  it. 
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SUBMERGED  FIRST  PERMANENT  MOLARS 

By  M.  L.  BRENCHLEY,  B.D.S.  (Lond.),  L.D.S.  R.C.S.  (Eng.) 

Dental  Department  for  Children ,  Guy's  Hospital 


CASE  REPORT 

J.  B.,  a  girl  aged  11  years,  was  referred  to  hospital  in 
September,  1958,  because  of  the  presence  of  three 

submerged  first  permanent  molars 

Clinical  Features. — On  examination  two  depressions 
were  seen  in  the  right  first  permanent  molar  regions,  at 
the  bottom  of  which  hard  structures  could  be  felt  with 
a  probe.  The  upper  left  second  deciduous  molar  was 
partly  submerged.  The  tip  of  the  crown  of  a  tooth  was 


Fig.  1. — Models  to  show  state  of  the  dentition 
at  11  years.  Note  depression  in  -  -  region  and 
submerged  IE 


visible  in  the  lower  left  second  permanent  molar  region 

(Fig.  1). 

On  radiographic  examination,  the  full  complement  of 
teeth  in  the  developmental  stage  expected  at  the  age  of 


A  B 

Fig.  2. — Pre-operative  X-rays.  Right  and  left  sides. 

A  communication  given  at  the  meeting  held  on  March  14,  1960. 
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11  years  was  demonstrated.  The  lower  first  permanent 
molars  were  present  in  an  upright  position  with  the 
occlusal  surfaces  of  their  crowns  on  a  level  with  the 
superior  surface  of  the  alveolar  process  and  their  apices 
with  the  inferior  border  of  the  mandible.  The  upper  right 
first  permanent  molar  was  present  with  its  crown  on  the 


Fig.  3. — Previous  X-ray,  1956.  Right  side. 


Fig.  4. — Post-operative  X-ray  of  right  side. 

same  horizontal  level  as  the  upper  right  second  permanent 
molar.  Occlusal  fillings  were  present  in  the  right  first 
permanent  molars  (Fig.  2). 

History. — It  is  known  that  the  lower  right  first 
permanent  molar  erupted  between  November,  1954,  and 
March,  1955,  and  was  filled  in  April,  1955,  and  again  in 
December,  1956.  The  upper  right  first  permanent  molar 
was  filled  in  March,  1955,  and  again  in  November,  1956, 
when  a  note  was  made  that  it  was  beginning  to  sub¬ 
merge.  It  can  be  seen  from  the  X-ray  taken  in  December, 
1956,  that  the  right  first  permanent  molars  were  then 
only  just  visible  in  the  mouth  (Fig.  3). 

Treatment. — Surgical  removal  of  the  three  sub¬ 
merged  first  permanent  molars  and  the  upper  left  second 
deciduous  molar  was  advocated.  This  decision  was  made 
due  to  the  possibility  of  caries  attacking  the  submerged 
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teeth,  two  definitely  being  open  to  the  mouth  and  the 
other  possibly  by  an  undetected  sinus.  The  consequent 
pulpitis  and  possible  abscess  formation  would  precipitate 
a  difficult  extraction  as  an  emergency  (Glass,  1951).  At 
a  later  date  surgery  would  be  more  difficult  and  there 
would  be  less  chance  of  the  remaining  dentition  adjusting 
itself  (with  or  without  the  aid  of  orthodontic  treatment). 

The  right  first  permanent  molars  were  removed 
surgically  under  general  anaesthetic,  and  this  necessitated 
the  extraction  of  the  lower  right  second  premolar.  There 
were  no  signs  of  ankylosis  of  the  roots,  and  the  healing 
was  uneventful  (Figs.  4,  5).  The  lower  left  first  permanent 
molar  and  the  upper  left  second  deciduous  molar  were 
removed  at  a  later  date.  There  was  no  loss  of  sensation 
in  the  lower  lip. 

EXPLANATION  OF  CONDITION 

From  the  fact  that  the  apices  of  the  lower 
right  first  permanent  molar  are  so  near  the 
lower  border  of  the  mandible,  it  must  be 


assumed  that  the  right  first  permanent  molars 
began  to  erupt  but  never  came  into  occlusion. 
Instead,  they  lost  the  ability  to  complete  erup¬ 
tion  but  remained  visible  in  the  mouth  for 
some  2  years  until  the  alveolar  process  de¬ 
veloped  around  the  “inert”  teeth.  From  a 
diagram  showing  a  tracing  of  a  radiograph  of 
a  normal  dentition  at  5^  years,  it  can  be  seen 
that  if  the  tooth  suddenly  became  inert  and 
ceased  to  rise  occlusally,  continued  root  de¬ 
velopment  would  result  in  the  apices  being  in 
close  relationship  to  the  lower  border  (Fig.  8). 

It  is  interesting  to  note  the  degree  of  distal 
tilting  of  the  lower  right  second  premolar 


which  had  not  erupted.  It  would  appear  in 
the  X-ray  of  December,  1956  (Fig.  3),  that 
there  is  a  small  fragment  (probably  of  lower 
right  second  deciduous  molar)  in  contact  with 


Fig.  6. — Tracing  of  a  X-ray  of  the  “normal”  position 
of  6)6  in  a  child  aged  5^  years. 

the  mesial  surface  of  the  lower  right  second 
premolar  crown.  In  the  recent  X-rays  this 
fragment  can  still  be  seen  but  is  nowr  surrounded 
by  alveolar  bone  (Figs.  2  A,  4).  It  would 
appear  that  the  lower  right  second  premolar 
may  have  become  impacted  between  the  lower 
right  first  permanent  molar  and  the  fragment. 

Such  examples  of  arrest  of  occlusal  rise  of 
teeth  offer  an  interesting  dated  measure  of 
alveolar  development  (Figs.  2  A,  3).  It  is  also 
interesting  to  note  that  the  apices  of  the  low  er 
first  permanent  molars  are  hooked  (Fig.  5). 
It  would  appear  that  though  the  teeth 
presumably  became  “inert”  when  close  to  the 
lower  border  of  the  mandible,  the  roots 
continued  to  develop  and  did  so  in  a  distorted 
manner  on  reaching  the  cortical  layer  of  bone 
at  the  lower  border  of  the  mandible. 

CONCLUSION 

It  would  appear  that  this  condition  is  of 
local  cause  and  can  be  independent  of  the  actual 

DISCUSSION 

The  President  thanked  Mr.  Brenchley  for  a  most 
interesting  paper.  He  said  that  this  was  a  very  obscure 
subject  and  he  was  sure  there  were  many  members  who 
would  like  to  discuss  the  paper.  He  could  remember  one 
case  which  had  a  very  strong  family  history  on  the 
mother’s  side,  and  there  again,  whatever  one  did,  there 
was  no  result;  but  it  affected  not  only  the  sixes  but  also 
the  sevens  on  one  side.  It  had  been  said  that  if  they 
were  loosened  slightly,  they  might  erupt,  but  he  thought 
that  had  been  tried,  with  no  success  at  all. 

Mr.  H.  E.  Wilson  said  that  he  could  report  a  similar 
occurrence  in  a  family  of  two  children,  a  boy  8  or  9  years 
old  and  a  girl  12  or  13  years  old,  who  had  both  deciduous 
and  permanent  molars  ankylosed.  The  mother  had  an 
impacted  first  permanent  molar  removed  a  few  years 


degree  of  eruption  of  the  tooth  concerned  since 
it  may  commence  at  varying  stages  of  eruption 
(Visick,  1944). 

This  lack  of  “erupting-power"’  may  be  due 
to  ankylosis  of  the  roots  of  the  tooth,  as  it  is 
believed  to  occur  in  deciduous  teeth  that 
submerge  (but  no  evidence  of  ankylosis  of 
these  three  first  permanent  molars  was 
present  in  this  case),  or  to  a  similar  defect  to 
that  which  is  found  in  such  rare  conditions  as 
cleidocranial  dysostosis,  only  to  a  localized 
degree. 

Finally  the  causative  factor  may  conceiv¬ 
ably  be  of  phasic  nature,  but  the  resulting 
“secondary-impaction”  by  tilting  adjacent 
teeth,  augmented  by  the  distorted  nature  of 
the  apices,  would  tend  to  maintain  the 
condition.  Such  a  possibility  was  described 
by  Dixon,  1959.  The  first  permanent  molar 
becomes  impacted  against  the  second 
deciduous  molar,  and  fails  to  erupt  when  the 
deciduous  tooth  is  shed,  allowing  the  second 
premolar  and  second  permanent  molar  to 
erupt  past  it,  and  to  reimpact  it. 

Acknowledgements. — I  would  like  to  extend 
my  thanks  to  Mr.  W.  J.  Tulley  and  Mr.  B.  E. 
Cooke  for  their  help  and  advice,  and  to  Mr. 
K.  E.  Pringle  and  Mr.  A.  E.  Croke  for  per¬ 
mission  to  use  this  material,  and  to  the 
photographic  department  at  Guy’s  Hospital 
for  preparing  the  photographs  and  slides. 
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earlier.  The  X-ray  of  this  showed  a  typical  ankylosed 
first  molar.  One  child  had  treatment  on  one  side  to  bring 
the  molars  into  occlusion,  but  this  was  unsuccessful. 
Treatment  was  discontinued,  but  the  patients  are  kept 
under  observation  and  the  time  approaches  when  they 
probably  will  have  their  first  permanent  molars  extracted, 
which  appears  to  be  the  only  treatment.  He  had  nothing 
else  to  add,  the  aetiology  of  ankylosis  in  the  permanent 
dentition  being  a  closed  book  to  him. 

Mr.  D.  F.  Glass  wished  to  thank  Mr.  Brenchley  for  a 
very  interesting  communication,  which  included  some 
very  good  illustrations  of  submerged  teeth. 

He  agreed  with  Mr.  Brenchley  that  there  was  no 
association  between  this  type  of  submerged  tooth  and 
that  found  in  cleidocranial  dysostosis.  In  cleidocranial 
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dysostosis  the  teeth  were  unerupted  and  had  never  been 
in  contact  with  the  oral  cavity,  whereas  in  all  the  sub¬ 
merged  teeth  seen  by  Mr.  Glass  there  had  been  contact 
with  the  mouth  and  caries  in  some  of  the  teeth. 

He  thought  that  with  cleidocranial  dysostosis  the 
unerupted  teeth  should  not  be  removed  unless  they  were 
causing  pain,  whereas  the  true  submerged  tooth  should 
always  be  removed,  as  the  connexion  with  the  oral  cavity 
caused  infection  to  the  tooth  and  the  area  surrounding  the 
tooth. 

Mr.  Huddart  thanked  the  speaker  for  a  very  interesting 
observation  on  a  rather  obscure  subject.  He  himself  had 
had  one  of  these  cases  some  years  ago.  This  was  a  distally 
inclined  6|  which  was  impacted  against  the  mesial  aspect 
of  a  mesially  inclined  T\ •  The  6|  was  almost  completely 
covered  with  mucosa  except  for  the  mesial  surface  which 
was  facing  upwards  and  forwards  and  was  exposed  to  the 
mouth.  Fortunately  the  5]  was  rather  hypoplastic  so  this 
tooth  could  be  taken  out  with  a  clear  conscience.  The 
6|  was  exposed  as  much  as  possible  by  cutting  away  the 
overlying  mucosa  and  then  a  mesial  Class  II  gold  inlay 
was  constructed  in  the  tooth.  This  inlay  had  a  hook  on 


its  mesial  aspect  and  elastic  traction  was  used  to  pull  the 
first  permanent  molar  from  underneath  7].  In  this  way 
the  tooth  was  uprighted  and  practically  brought  into 
occlusion,  but  at  that  stage  Mr.  Huddart  said  he  left  the 
department  where  he  was  treating  the  case  and  that  was 
the  last  he  saw  of  it.  He  thought  it  might  be  interesting 
to  know  that  there  was  hope  for  some  of  these  cases. 

Mr.  D.  T.  Hartley  said  he  could  finish  Mr.  Huddart’s 
story.  The  lower  molar  had,  unfortunately,  failed  to 
reach  occlusion.  They  had  considered  placing  an  onlay 
to  bring  it  into  functional  contact  with  the  opposing 
teeth,  but  eventually  decided  against  this.  He  thought 
that  the  orthodontic  movement  achieved  had  been 
essentially  an  uprighting  of  the  molar,  which  originally 
had  a  severe  distal  inclination.  In  comparison  with  this 
any  vertical  movement  was  probably  quite  small. 

Mr.  Brenchley  said  that  he  had  been  interested  to  hear 
what  everyone  had  said;  that  these  teeth,  since  they 
began  to  erupt,  and  did  not  completely  erupt,  were  more 
prone  to  caries  than  teeth  that  had  never  come  through. 
As  far  as  moving  them  was  concerned,  he  had  read  of 
cases  where  it  had  been  attempted  without  success. 
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SERIAL  MODELS  ILLUSTRATING  SOME 
SPONTANEOUS  CHANGES  IN  THE 
DECIDUOUS  DENTITION 

By  B.  C.  LEIGHTON,  L.D.S.,  D.Orth.  R.C.S.,  H.D.D.,  D.D.O. 

King's  College  Hospital  Dental  School 


Although  much  has  been  written  in  support 
of  the  thesis  that  the  pattern  of  development 
of  the  masticatory  apparatus  is  determined  at 
an  early  age,  this  is  by  no  means  the  case  when 
occlusion,  one  of  the  manifestations  of  this 


molars  relative  to  their  opponents  by  6  years. 
The  change  was  said  to  be  associated  with  a 
greater  increase  of  upper  arch  width  and  a 
decrease  of  the  incisor  overbite,  which  was  con¬ 
sidered  by  Friel  to  be  necessary  to  facilitate 


Fig.  1. — Case  271  in  which  postnormality  and  buccal  occlusion  of  the  deciduous  molars  of  the  left 
side  improved  spontaneously.  Models  taken  at  and  years. 


development,  is  studied.  A  certain  degree  of 
flexibility  is  permitted  in  the  early  stages  by 
adjustments  to  the  path  of  closure  of  the 
mandible  and  by  migration  of  individual  teeth 
within  the  alveolar  processes. 

In  1908  Chapman  reported  his  observation 
that  although  the  distal  surfaces  of  the  upper 
and  lower  second  deciduous  molars  were 
frequently  in  the  same  vertical  plane  before  the 
age  of  3  years,  this  relationship  may  be 
improved  by  forward  movement  of  the  lower 


this  movement.  More  recently  Bonnar  (1956), 
in  a  serial  study  of  60  children,  found  that 
in  some  cases  spontaneous  improvement  of 
a  postnormal  occlusion  may  occur  either  at 
the  time  of  eruption  of  the  second  deciduous 
molars,  the  first  permanent  molars,  or  the 
permanent  incisors.  No  mention  has  been 
made,  however,  of  cases  showing  other 
changes  of  arch  relationship. 

In  a  series  of  212  cases  it  was  found 
that  deterioration  of  occlusion  occurred  as 


A  demonstration  given  at  the  meeting  held  on  May  9,  1960. 
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frequently  as  did  improvement  ( see  Table  I 
and  Figs.  1-3).  Forty  cases  exhibited  some 
alteration  of  occlusion  between  the  third  and 
fourth  year.  The  incidence  of  changes  which 
may  be  equally  for  better  or  worse  suggests  that 


Fig.  2. — Models  of  Case  411  in  which  the  molar 
occlusion  became  postnormal.  Models  taken  at  2 
years  5  months  and  3^  years. 

these  are  not  usually  part  of  a  developmental 
pattern,  but  rather  chance  manifestations  of 
the  effect  of  environment  on  the  occlusion  of 
the  teeth.  Little  evidence  could  be  found 
among  them,  however,  to  indicate  that  the 
changes  were  associated  with  sucking  habits, 
swallowing  behaviour,  or  the  relationship  of 
soft  tissues  to  the  teeth. 

Both  Wallace  (1927)  and  Logan  (1952)  have 
drawn  attention  to  the  importance  of  the 
intercuspal  guidance  of  the  first  permanent 
molars  at  the  time  of  their  eruption  in  estab¬ 
lishing  a  normal  anteroposterior  relationship. 
Wallace  dismisses  as  negligible  any  similar 
effect  of  the  deciduous  molars  on  the  grounds 
that  their  cusps  are  insufficiently  well  marked. 
Examination  of  these  teeth  at  the  time  of  their 
eruption,  however,  shows  them  to  have  well- 
marked  and  sharp  cusps,  which  soon  become 
worn  down.  The  possibility  that  the  engaging 
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of  these  cusps  as  they  come  into  occlusion  may 
at  times  influence  the  path  of  closure,  and 
hence  the  occlusion  of  the  other  teeth,  cannot 
be  overlooked.  It  has  been  found  that  the 
relationship  of  opposing  teeth  to  each  other 
before  they  establish  contact  is  often  rather 
inexact.  Examples  of  this  may  be  found  in  the 
slight  buccal  occlusion  often  shown  by  the 

Table  I. — Frequency  Distribution  of  40  Cases  where 
a  Change  of  Anteroposterior  Occlusion  occurred 

BETWEEN  2^  AND  3^  YEARS 


Change  of  Occlusion 

No.  of  C< 

Normal  to  postnormal 

17 

Increasing  postnormality 

6 

Decreasing  postnormality 

3 

Postnormal  to  normal 

11 

Prenormal  to  normal 

3 

Total 

40 

upper  first  deciduous  molars  soon  after  their 
eruption  {Fig.  4),  and  the  cusp-to-cusp 
relationship  seen  in  the  case  of  the  second 
deciduous  molars  {Fig.  5).  In  the  majority  of 
cases  the  teeth  become  guided  to  a  more 
normal  occlusion  by  the  musculature  and  by 
the  inclined  planes  of  the  cusps.  It  is  conceiv¬ 
able  that  at  times  the  occlusion  may  be 
sufficiently  uncomfortable,  or  a  slightly  pre¬ 
mature  contact  of  cusps  may  occur  to  cause  a 
change  in  the  path  of  closure  of  the  mandible. 
The  resulting  change  of  occlusion  may  become 
established,  or  may  revert  after  attrition  has 
worn  off  the  offending  cusps.  An  extreme 
degree  of  this  is  illustrated  in  Fig.  1 ;  in  this 
case  a  buccal  occlusion  of  the  upper  molars  on 
the  left  side  developed  at  the  time  of  the 
eruption  of  the  first  molars.  This  was  associ¬ 
ated  with  postnormal  occlusion.  While  it  is 
not  possible  to  say  with  certainty  whether 
the  path  of  closure  was  normal  at  this  stage, 
the  dramatic  subsequent  improvement  of  the 
postnormality  and  buccal  occlusion  suggest 
that  the  path  of  closure  had  become  restored 
to  normal. 

In  18  of  the  40  cases  the  second  deciduous 
molars  were  found  to  have  been  in  occlusion  at 
2\  years  of  age,  that  is,  before  the  changes  of 
occlusion  occurred.  To  ascertain  whether  this 
proportion  was  unduly  high,  a  random  1  in  5 
sample  of  the  author’s  cases  was  examined;  of 
42  cases  21  were  found  to  have  had  the  second 


deciduous  molars  in  occlusion  by  2|  years.  It 
would  appear,  therefore,  that  there  is  not 
always  a  close  association  between  changes  of 
occlusion  and  the  eruption  of  the  second  de¬ 
ciduous  molars.  However,  in  most  cases  some 


evidence  was  found  of  adjustments  of  mandi¬ 
bular  position  when  the  teeth  were  in  occlusion. 
This  was  manifested  as  alterations  in  the  re¬ 
lationship  of  the  centre  lines  of  the  two  arches; 
this  occurred  in  13  out  of  17  cases  which 


Fig.  3. — Models  of  Case  390  in  which  the  molar  occlusion  became  more  postnormal,  and  a 
bilateral  buccal  occlusion  developed.  Models  taken  at  2  years  7  months,  3  years  7  months, 
4£  years,  and  6£  years. 
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improved,  and  in  17  out  of  23  cases  which 
deteriorated.  Of  the  cases  which  improved 


Fig.  4. — Models  of  Case  636  to  show  slight  buccal 
occlusion  of  upper  first  deciduous  molars,  soon  after 
their  eruption.  Model  taken  at  1  year  3  months. 


(Fig.  3).  Of  all  the  40  cases  only  5  appeared 
to  have  a  comfortably  interlocking  occlusion 
of  the  molars  at  2\  years.  These  were  all  nor¬ 
mal  cases  which  deteriorated;  none  of  them 
swallowed  with  the  teeth  together,  3  still 
indulged  in  sucking  habits,  and  4  had  not  the 
second  deciduous  molars  in  occlusion  by  2\ 
years. 

It  is  suggested  that  the  changes  of  relation¬ 
ship  which  take  place  spontaneously  are 
usually  readjustments  of  an  uncomfortable 
occlusion.  In  some  cases  this  may  be  stimu¬ 
lated  by  the  eruption  of  the  second  deci¬ 
duous  molars  and  subsequent  closure  of  molar 
spacing.  It  appears  that  environmental 
factors  may  only  occasionally  bring  about 
these  changes. 


Fig.  5. — Models  of  Case  199  taken  at  years  and  3^  years,  to  show  the  relationship  of  the  second 
deciduous  molars  as  they  come  into  occlusion.  Note  the  change  of  relationship  of  the  lingual  cusps 
and  of  the  inclination  of  the  lower  molar. 


anteroposteriorly,  1  acquired  a  cross-bite,  2 
lost  a  cross-bite,  and  2  lost  a  buccal  occlusion. 
In  4  cases  which  deteriorated  a  lingual  in¬ 
clination  of  the  upper  incisors  developed,  and 
a  further  case  acquired  a  buccal  occlusion 
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COMMON  FAULTS 
WITH  REMOVABLE  APPLIANCES 

By  A.  G.  HUDDART,  F.D.S.,  D.Orth.  R.C.S. 

Consultant  Orthodontist ,  Birmingham  Regional  Hospital  Board 

and  M.  F.  SCOTT,  L.D.S.  R.C.S. 

S.H.D.O.  ( Orthodontics ),  Birmingham  Regional  Hospital  Board 


The  importance  of  making  orthodontic 
appliances  wearable  is  all  too  frequently 
forgotten. 

A  removable  appliance  of  basically  good 
design  is  often  unsatisfactory  because  some 


Fig.  1. — Pimple  on  fitting  surface  of  plate. 


small  point  has  been  overlooked  during  its 
construction,  and  it  is  not  to  be  assumed  that 
a  patient  is  unco-operative  simply  because  the 
plate  is  not  worn.  Painstaking  attention  to 
small  details  is  essential  if  an  orthodontist  is 
to  make  bis  appliances  wearable. 

Fig.  1  shows  an  appliance  with  a  large 
pimple  on  the  fitting  surface.  This  plate  has 
been  shown  to  many  orthodontists  and  their 
criticism  invited,  but  so  far  nobody  has 
noticed  the  fault,  although  it  makes  the  plate 
completely  unwearable. 

Three  main  factors  contribute  to  the 
wearability  of  an  appliance:  (1)  Simplicity; 
(2)  Comfort;  (3)  Discreetness. 

1.  Simplicity. — Appliances  should  be  as 
simple  as  possible,  preferably  with  no  more 
than  two  springs,  otherwise  the  anchorage  may 
be  insufficient.  In  addition  the  patient  may 
find  himself  unable  to  cope  with  the  complex 
procedure  of  insertion  and  will  either  insert  it 
incorrectly  or  not  at  all. 


Fig.  2  shows  an  appliance  which  was  in 
the  pocket  of  a  patient  referred  with  a  history 
of  non  co-operation.  Apart  from  having 
five  springs  of  various  kinds,  there  were 
several  sharp  edges  on  the  plate,  retention  and 


Fig.  2. — Unwearable  appliance,  badly  designed 
and  poorly  finished. 


Fig.  3.— Lower  removable  appliance  for  inter¬ 
maxillary  reinforcement  of  the  anchorage.  Note 
absence  of  lower  labial  bow. 


anchorage  were  poor,  and  the  multiple  buccal 
retractors  were  traumatizing  the  mucosa. 
The  appliance  was  obviously  too  complicated 
for  the  patient  to  handle  and  was  most  uncom¬ 
fortable  to  wear.  It  would  have  perhaps  been 
more  surprising  if  the  patient  had  worn  it. 


A  demonstration  given  at  the  meeting  held  on  May  9,  1960. 
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Another  example  of  an  awkward  appliance 
to  handle  is  the  plate  with  a  44Z”  spring  to 
move  upper  incisors  labially.  This  can  be 
most  difficult  for  the  younger  patient  below 
the  age  of  8  years  to  insert  correctly,  and 
usually  an  appliance  with  a  Glenross  or  similar 
screw  is  preferable  because  of  its  simplicity. 
The  greater  bulk  of  the  plate  due  to  the  screw  is 
surprisingly  well  tolerated  by  these  younger 
children,  and  usually  no  trouble  is  encountered 
because  of  it. 

2.  Comfort. — This  may  be  subdivided  into  : 
(a)  Security;  (b)  Painlessness. 

a.  Security. — This  implies  good  retention 
for  the  appliance  with  well-made  Adams  cribs 
which  are  free  of  the  bite  and  do  not  traumatize 
the  gingivae.  The  plate  has  also  to  be  free  of 
any  tendency  to  spring  out  of  the  mouth  and  in 
certain  cases  (e.g.,  pusher  spring  to  move  upper 
incisors  labially)  great  attention  must  be  paid 
to  clasping,  often  by  utilizing  premolar  as  well 
as  molar  teeth.  Some  authorities  advocate 
the  use  of  an  inclined  bite  plane  on  an  upper 
appliance  to  give  intermaxillary  reinforce¬ 
ment  to  the  anchorage  when  upper  teeth  are 
being  retracted.  This,  however,  results  in  a 
forward  displacement  of  the  lower  jaw  on 
closure  which  some  patients  find  unpleasant. 
To  reduce  an  overbite,  a  small  flat  bite  platform 
is  preferable  and  if  further  anchorage  is 
required  a  removable  lower  plate  for  inter¬ 
maxillary  traction  should  be  used  (Fig.  3). 
Excessive  posterior  gagging  when  upper 
incisors  are  being  moved  over  the  bite  is  also 
uncomfortable  especially  for  the  older  patient, 
and  a  1-mm.  open  bite  anteriorly  when  the 
plate  is  in  position  is  quite  sufficient. 

b.  Painlessness. — It  is  extremely  easy  to 
make  an  appliance  painful.  Some  of  the 
commonest  causes  are: — 

i.  A  rough,  poorly  finished  fitting  surface 
with  sharp  gingival  margins  and  pimples. 

ii.  Buccal  retractors  which  traumatize  the 
mucosa.  These  springs  are  very  vulnerable  and 
often  become  distorted  during  use.  In  addition, 
if  made  in  0-7  mm.  wire  they  need  frequent 
adjustment.  Although  a  more  flexible  buccal 
spring  can  be  made  from  0-5  mm.  wire  re¬ 
inforced  by  20  gauge  (0*5  mm.  internal  diameter) 
tubing,  the  more  trouble-free  way  of  retracting 
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canines  and  premolars  is  the  0-5  mm.  palatal 
spring,  which  is  covered  and  protected  by 
acrylic  to  a  great  extent.  The  use  of  buccal 
retractors  should  be  restricted  where  possible, 
therefore,  to  teeth  which  have  to  be  moved 
distopalatally  as  opposed  to  directly  distally. 

iii.  Sharp  ends  of  springs  and  tubes  can  also 
lacerate  the  mucosa.  Although  the  initial 
fitting  may  have  been  satisfactory,  distortion 
during  use  may  allow  the  sharp  end  of  a  wire 
to  traumatize  the  mucosa.  Some  distortion  of 
wires  must  always  be  expected  with  remov¬ 
able  appliances,  but  intelligent  anticipation 
should  prevent  the  plate  becoming  painful  as 
a  result. 

iv.  High  labial  arches  and  apron  springs, 
like  buccal  retractors,  are  a  potential  source  of 
trouble  due  to  distortion  in  use  and  should  be 
avoided  where  possible.  The  Roberts  retractor 
has  been  found  to  be  more  satisfactory  when 
retracting  incisors  (Fig.  4).  In  addition  it  can 
also  be  used  as  a  form  of  intermaxillary  hook 
if  desired,  without  any  modification,  should  a 
lower  traction  plate  be  indicated  to  reinforce 
the  upper  anchorage. 

v.  Excessive  spring  pressure  on  a  tooth 
must  be  avoided.  A  palatal  finger  spring  in 
0-5  mm.  wire  only  needs  about  2-2*5  mm.  of 
activation  for  tooth  movement  to  proceed 
smoothly,  and  it  should  take  about  6  months 
to  retract  a  canine  or  a  premolar  a  full  unit. 
If  tooth  movement  is  done  more  quickly  than 
this,  there  is  a  danger  that  excessive  tipping 
may  occur.  Usually  such  springs  only  need 
adjustment  every  2  months.  A  tooth  may  be 
slightly  tender  up  to  24  hours  after  adjustment, 
but  apart  from  this  it  should  remain  firm  and 
symptomless  during  movement. 

3.  Discreetness. — This  is  an  often  neglected 
aspect  of  appliance  design,  but  it  should  be 
remembered  that  even  children  are  human ! 
Older  patients,  especially  adolescent  girls  in 
their  ’teens,  are  very  sensitive  about  their 
appearance  and  are  grateful  for  an  incon¬ 
spicuous  appliance.  Being  less  obvious,  palatal 
finger  springs  should  therefore  again  be  used  in 
preference  to  buccal  retractors  to  move 
canines  and  premolars  distally.  Also,  whilst 
some  cases  justify  a  stabilizing  labial  arch, 
there  are  many,  particularly  of  the  routine 


Angle  Class  II,  division  1  type,  where  it  can 
he  omitted. 

Fig.  5  shows  a  plate  to  reduce  the  overbite 
and  retract  the  upper  canines  which  would 
hardly  be  suitable  for  the  older  patient.  It  has 
an  inclined  bite  plane  with  buccal  springs  to 
retract  and  a  stabilizing  labial  arch. 


Fig.  6  is 

o 

efficient  in 
conspicuous 
This  had  a 
springs,  and 


an  alternative  design,  just  as 
the  average  case  but  far  less 
and  more  pleasant  to  wear, 
low  Hat  bite  platform,  palatal 
no  labial  arch. 


Fig.  6. — Alternative  design.  More  comfortable  and 
less  obtrusive  than  Fig.  5. 


When  retracting  upper  incisors  make  sure 
that  the  plate  is  cut  away  completely  behind 
the  anterior  teeth  to  prevent  trapping  of  the 
mucosa  in  this  region  (  Fig.  7).  If  this  is  not 
done,  tooth  movement  may  be  prevented  and 
the  hypertrophy  of  mucosa  which  also  results 
can  be  extremely  painful. 


big.  5. — Appliance  to  retract  upper  canines  with 
buccal  retractors,  labial  bow,  and  inclined  bite  plane. 


Fig.  7. — Plate  cut  well  away  palatally  to  allow 
retraction  of  21112, 


The  most  inconspicuous  way  of  retracting 
upper  incisors  is  to  use  Paul’s  tubing,  which  is 
practically  invisible  when  moistened  with 
saliva.  Care  must  he  taken  to  prevent  the 
elastic  riding  up  the  labial  surfaces  of  the 
incisors  and  traumatizing  the  labial  gingivae, 
however,  but  in  most  cases  it  is  possible  to 
adjust  the  appliance  satisfactorily  in  order  to 
stop  this.  Paul’s  tubing  is  not  quite  so  precise 
in  its  action  as  the  Roberts  arch,  but  where 
appearance  is  an  important  consideration  it  is 
a  very  satisfactory  alternative. 


Patients,  however  large  or  small,  need 
a  simple,  comfortable,  discreet  appliance  to 
wear,  and  by  attention  to  detail  it  is  possible 
in  most  cases  to  provide  it.  Given  such  an 
appliance  and  a  patient  who  genuinely 
desires  orthodontic  treatment,  there  should  be 
little  trouble  in  seeing  it  is  worn  sufficiently  to 
be  effective. 

At  the  demonstration  meeting  examples  of 
appliances  both  correctly  and  incorrectly 
made  were  shown  and  some  of  them  have 
been  illustrated  here. 
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SIMPLE  FIXED-REMOVABLE  APPLIANCES 
FOR  CANINE  AND  PREMOLAR  ALINEMENT 

By  J.  C.  STEPHENSON,  B.D.S.,  F.D.S.,  D.Orth.  R.C.S. 


Removable  appliances,  when  used  for  the 
alinement  of  canines  and  premolars,  cannot 
prevent  the  occasional  appearance  of  rotations 
or  tilting  of  the  teeth  concerned.  In  these 
cases  the  use  of  a  full  fixed  appliance  is  the 
method  of  choice,  but  in  addition  to  being  a 
time-consuming  procedure,  this  is  often  not 
possible  for  social  and  other  reasons. 


8ANDS  WITH ‘MULTI-BAND'  TYPE  BRACKETS  USED  IN 


CONJUNCTION  WITH  REMOVABLE  APPLIANCES  TO 


EFFECT  CONTROLLED  MOVEMENT  OF  CANINES^7 

Fig.  1. — A,  Adams’s  type  (0-7  mm.)  buccal  canine 
retractor  with  end  of  spring  thinned  and  bent  to  form 
a  “spike”,  engaging  one  of  the  ligature  tubes  of 
the  “multi-band”  bracket,  usually  the  more  gingival 
one,  to  produce  rotational  or  other  movements  in 
addition  to  retracting  the  tooth.  B,  Detachable 
“whip”  in  0-45  mm.  or  0-018  in.  stainless  steel  wire 
with  short  piece  of  similar  wire  welded  and  soldered  at 
right  angles  to  it,  and  adapted  to  engage  the  two  liga¬ 
ture  tubes  of  a  “multi-band”  bracket  on  the  canine. 
The  patient  activates  the  “whip”  by  “clicking”  the 
the  end  of  the  arm  into  a  piece  of  slit  0-9  mm.  internal 
diameter  tubing,  attached  to  the  labial  arch. 

The  use  of  bands  with  standard  multi-band 
type  brackets  in  conjunction  with  removable 
appliances  enables  these  tooth  movements  to 
be  controlled,  whilst  a  minimum  of  chairside 
time  is  involved  in  their  construction  and 
adaptation  to  individual  teeth. 

The  first  appliance  {Fig.  1  A)  was  de¬ 
signed  to  prevent  an  upper  canine  rotation 
becoming  worse  during  retraction  of  the  tooth, 


hut  it  was  found  possible  to  do  not  only  this  but 
also  correct  the  rotation  in  the  process.  The 
buccal  retractor  spring  was  constructed  in  0-7 
mm.  stainless  steel  wire  and  was  of  the  type 
described  by  Adams  (1957),  but  modified  so 
that  the  end  of  the  spring,  instead  of  engaging 
on  the  mesial  aspect  of  the  tooth,  was  thinned 
and  bent  to  form  a  spike  which  the  patient 
placed  within  one  of  the  ligature  tubes  of  the 
bracket  (usually  the  more  gingival  one).  By 
adjusting  the  position  and  direction  of  the 
44 spike”  the  spring  could  be  activated  to 
produce  rotational  and  other  movements  in 
addition  to  retracting  the  tooth. 

The  second  appliance  {Fig.  1  B)  was  de¬ 
signed  in  the  first  instance  to  produce  rota¬ 
tional  and  44  eruptive”  movements  for  final 
alinement  of  an  upper  canine  that  had  been 
moved  into  the  line  of  the  arch  from  a  dis¬ 
placed  palatal  position.  As  in  so  many  of  these 
cases  the  patient  was  older  than  the  average, 
and  after  several  months  of  appliance  therapy 
which  had  moved  the  canine  into  the  arch,  the 
construction  of  a  full  fixed  appliance  to  merely 
rotate  and  produce  final  44  eruption”  of  the 
tooth  would  have  been  a  very  involved  and 
time-consuming  procedure. 

The  canine  was  accordingly  banded  and  a 
44 whip”  constructed  in  0-45  mm.  stainless  steel 
wire  to  be  fitted  into  the  bracket  tubes.  The 
construction  of  this  44 whip”  involved  the 
careful  welding  at  right  angles  to  the  “whip” 
arm  of  a  short  piece  of  similar  wire,  and  in 
order  to  give  this  union  maximum  strength  the 
upper  short  arm  was  heated  and  hard  solder 
allowed  to  flow  down  on  to  the  union,  care 
being  taken  to  preserve  the  temper  of  the 
other  three  arms.  Two  of  these  arms  were 
then  adapted  with  a  pair  of  fine  spring¬ 
forming  pliers  so  that  they  made  a  tight  push- 
fit  in  the  ligature  tubes  of  the  bracket.  A  loop 
was  incorporated  in  the  44  whip  ”  arm  to  increase 
its  flexibility  and  also  to  vary  the  direction  of 
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movement.  The  existing  removable  appliance 
was  modified  by  soldering  a  short  length  of 
0-9  mm.  internal  diameter  tubing  to  the  arch 
and  slitting  it  anteriorly  with  a  carborundum 
disk.  Thus,  when  the  “whip”  was  attached  to 
the  canine  band,  it  could  be  activated  to 
produce  rotational  and  eruptive  movements 


Fig.  2. — A,  Sectional  arch  in  0-016  in.  or  0-018  in. 
stainless  steel  or  Elgiloy  type  alloy  wire,  one  end 
forming  a  loop  with  two  arms  passing  through  the 
ligature  tubes  of  a  “multi-band”  bracket  on  the 
canine,  the  longer  arm  also  engaging  the  buccal 
sheath  on  the  molar.  A  0-7  X  0-15  mm.  open  stain¬ 
less  steel  spring  threaded  on  to  the  arch  produces  a 
suitable  activation  for  space  opening.  The  canine  is 
shown  banded  in  this  illustration,  but  of  course  the 
first  premolar  might  equally  well  be  used.  B„  Similar 
sectional  arch  used  in  conjunction  with  No.  4  or 
No.  6  elastics  to  produce  space  closure  following  loss 
of  lower  premolar.  C,  Showing  the  use  of  a  remov¬ 
able  appliance  to  reinforce  the  anchorage  when  this 
is  considered  necessary. 

by  “clicking”  the  arm  into  position  inside  the 
slit  tubing. 

The  fixed  sectional  appliances  shown  last 
involved  the  construction  of  canine  (and/or 
premolar  bands)  and  molar  bands,  in  conjunc¬ 
tion  with  palatal  or  lingual  removable  appli¬ 
ances  to  increase  the  anchorage  potential 


where  necessary.  This  method  was  found 
particularly  suitable  for  those  cases  where  a 
removable  appliance  was  being  inserted  to 
commence  movement  in  the  opposing  arch, 
and  where  it  was  desirable  to  start  lower  arch 
tooth  movement  as  soon  as  possible,  i.e., 
without  having  to  await  construction  and 
fitting  of  all  lower  arch  bands. 

For  example,  as  in  the  cases  shown, 
recreating  space  for  a  lower  second  premolar 
(Fig.  2  A)  and  closing  space  following  loss  of 
a  lower  first  premolar  (Fig.  2  B),  the  con¬ 
struction  and  fitting  of  the  necessary  bands, 
sectional  arches,  etc.,  can  be  rapidly  performed 
permitting  an  early  start  to  active  treatment. 
Should  the  anchorage  prove  inadequate,  the 
appliance  can  be  reinforced  by  a  suitable  re¬ 
movable  appliance  (Fig.  2  C),  or,  if  necessary, 
by  fitting  of  premolar  and  incisor  bands  so  that 
the  sectional  arch  “grows  up”  to  become  a  full 
multi-band  arch  appliance. 

The  actual  sectional  arch  is  made  of  0-016 
in.  or  0-018  in.  stainless  steel  or  Elgiloy  type 
alloy  wire,  so  that  it  has  an  adequate  degree  of 
flexibility  whilst  possessing  the  stability  of  a 
rectangular  arch.  The  loop  incorporated 
anteriorly  permits  adjustment  to  allowr  the  two 
arms  to  pass  easily  through  the  ligature  tubes 
of  the  canine  or  premolar  bracket,  and  at  the 
same  time  prevents  it  being  a  completely 
rigid  joint.  It  can  be  used  for  looping  elastics 
over  for  space  closure  or  for  holding  the  arch 
whilst  feeding  a  space  opening  spring  on  to  it, 
prior  to  passing  the  distal  end  through  the 
molar  buccal  sheath.  It  is  common  practice 
to  turn  the  free  end  of  the  shorter  arm  down 
to  lock  the  arch  and  prevent  it  sliding  out 
of  the  bracket.  Most  commonly  No.  4  or 
No.  6  space-closing  elastics  are  used,  looped 
singly  or  doubled,  whilst  0-7  X  0-15  mm. 
open  stainless  steel  springs  appear  to  pro¬ 
vide  a  suitable  range  of  activation  for  space 
opening. 
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A  COIL  SPRING  RETRACTOR 
FOR  REMOVABLE  APPLIANCES 

By  J.  W.  SOFTLEY,  B.D.S.,  F.D.S.,  D.Orth.  R.C.S. 


The  retraction  of  upper  canines  is  one  of  the 
more  common  movements  required  in  orth¬ 
odontic  practice.  Removable  appliances  are 


'9  mm 


fmt 

Coil  -15mm 


Fig.  1. — Diagram  to  show  component  parts  of 
retractor. 


tooth  only  is  to  be  moved  a  friction  stop  is 
used  as  suggested  by  Johnson. 

The  appliance  can  readily  be  adapted  for 
canines  which  are  placed  high  in  the  alveolus 


Fig.  2. — Retractor  adapted  for  distal  movement 

of  |3. 


Fig.  3. — Alternative  methods  of  adapting  the  appliance  to  highly  placed  teeth. 


particularly  suitable  for  the  purpose  as  anchor¬ 
age  problems  are  more  easily  overcome  by 
taking  advantage  of  the  slope  of  the  palate 
and  by  using  an  anterior  guide  plane. 

However,  the  springs  in  general  use  so  far 
are  often  difficult  to  adjust  or  require  frequent 
adjustment,  and  some  are  easily  distorted. 

The  coil  spring  provides  a  source  of  even 
pressure  over  a  long  range,  and  the  appliance 
described  is  easily  inserted  and  robust  enough 
to  withstand  ordinary  usage. 

The  pressure  is  exerted  by  a  traveller 
activated  by  a  coil  spring.  Rotation  of  the 
traveller  is  prevented  by  a  welded  loop 
{Figs.  1,  2). 

If  both  canines  are  to  be  moved  the  coil 
works  reciprocally  on  both  teeth.  Where  one 


( Fig.  3).  It  can,  of  course,  be  applied  to 
other  teeth. 

Practical  points  in  construction  are :  Labial 
arch  wire,  0*9  mm.;  Coil  spring,  0-15  mm. 
wound  on  0*9  mm.;  Traveller,  0*5  mm.; 
Welded  loop,  2  X  0-2  mm. 

The  coil  springs  and  travellers  are  assembled 
before  processing,  but  it  is  convenient  to  add 
the  loop  when  the  plate  is  finished. 

Friction  stops  must  be  added  to  the  labial 
arch  before  bending. 

The  coil  spring  should  not  be  extended  at 
the  ends. 
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THE  ROUND- WIRE  MULTIBAND  APPLIANCE 

By  C.  P.  BRIGGS,  B.D.S.,  F.D.S.,  D.D.O.,  D.Orth. 

Royal  Dental  Hospital  of  London 


In  presenting  this  demonstration  no  claims  to 
original  work  are  made,  and  those  interested 
are  referred  to  papers  by  Hill  (1954a,  b)  and 
Begg  (1954,  1956).  It  was  felt,  however,  that 
various  features  of  technique  which  have 


Fig.  1. — Elastic  inter-arch  traction,  retracting 
upper  canine  and  using  teeth  posterior  to  extraction 
space  in  the  lower  arch  as  anchorage. 


Fig.  3. — Inter-arch  traction  retracting  npper 
incisors  and  closing  residual  extraction  space  in  the 
lower  arch. 


evolved  in  the  past  few  years  in  the  Orth¬ 
odontic  Department  of  the  Royal  Dental 
Hospital  would  be  of  interest  to  the  Society. 

Taking  a  typical  Angle  Class  II,  division  1 
case  as  an  example,  the  technique  consists 
first  of  a  full  band  up  after  the  extraction  of 
all  four  first  premolars,  followed  by  the  fitting 
of  a  light  alining  arch.  This  has  usually  been  of 
0-018  in.  high-tensile  wire,  but  now,  as  better 
wire  is  becoming  available,  light  arches  of 
0-014  in.  are  fitted.  The  purpose  of  this  arch  is 
to  aline  the  band  brackets,  so  that  heavier 


arches,  fitted  later,  are  able  to  slide  freely 
along  the  buccal  segments. 

With  a  case  not  showing  too  severe 
imbrication,  this  fine  arch  may  be  replaced 
with  a  0-020  in.  working  arch,  or  a  0-018  in. 


Fig.  2. — Inter-  and  intra-arch  traction  proceeding 
simultaneously. 


Fig.  4. —  Kick  out”  bends  medial  to  canines. 


high-tensile  arch  if  of  sufficient  hardness, 
within  2  or  3  weeks.  The  thinner  arch  is 
preferable,  as  frictional  resistance  in  the 
buccal  tubes  is  reduced. 

Elastic  bands  are  fitted  to  retract  the  upper 
canines,  using  inter-arch  traction.  The  teeth 
posterior  to  the  extraction  space  in  the  lower 
arch  are  used  as  anchorage  for  this  movement 

(Fig-  I)- 

Intra-arch  traction  in  the  lower  arch  to 
retract  crowded  canines  is  often  desirable 
(Fig.  2);  this  may  also  be  used  to  prevent 
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proclination  of  the  lower  incisors  out  of  muscle 
balance.  In  this  instance,  traction  loops  are 
incorporated  in  the  arch  wire  medial  to  the 
canines. 


Final  alinement  is  achieved  by  tightly 
ligating  the  brackets  to  a  0-022  in.  final  arch 
bent  up  to  ideal  arch  shape. 

Various  accessories  and  modifications  are  in 


Fig.  6. — “Whip”,  constructed  of  0-018  in.  high- 
tensile  steel  placed  in  tie  bracket  of  lower  right 
premolar  and  hooked  on  to  main  arch  in  incisor 
region. 


Fig.  8. — “Begg”  type  arch  with  gingival  loops. 

common  use,  and  some  are  shown.  Where  it 
is  desired  to  move  teeth  across  the  line  of  the 
arch,  to  correct  a  minor  rotation,  or  to  achieve 
a  depression,  “third-power"*  bends  are  incor¬ 
porated  in  the  main  arch  wire  (Fig.  5).  For 
the  correction  of  more  severe  rotations,  a 
“whip"’  in  0-018  in.  wire  is  suitable  (Fig.  6). 

To  achieve  a  final  alinement  of  root  apices, 
accessory  arches  of  successively  increasing 
diameter  may  be  inserted  into  the  tie  brackets 
(Fig.  7). 

In  treating  a  Class  II,  division  2,  where 
palatal  movement  of  upper  incisor  apices  is 
desired,  a  “Begg”  type  arch  is  fitted.  This 
arch  has  loops  which  extend  apically  from  the 
bracket  to  impinge  on  the  tooth  in  the  region  of 
the  gingival  margin  (Fig.  8).  These  loops  are 
activated  by  closing  up  the  traction  loop  in  the 


Fig.  5. — “Third-power”  bends  increasing  local 
flexibility  and  allowing  alinement  of  premolar. 


Fig.  7. — Accessory  arch  in  tie  brackets  achieving 
final  alinement  of  incisors. 


Fig.  9. — Inter-  and  intra-arch  traction  on  “Begg” 

type  arch. 

Following  retraction  of  the  canines,  the 
upper  incisors  are  themselves  retracted  by 
means  of  an  upper  arch  sliding  freely  in  the 
buccal  segment  (Fig.  3).  The  importance  of  a 
“kick  out”  bend  medial  to  the  canine  (Fig.  4) 
to  allow  for  this  movement  is  emphasized. 
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canine  region.  Inter-arch  traction  (Fig.  9)  is 
an  essential  feature  of  this  appliance,  and 
extra-oral  anchorage  to  reinforce  at  night  time 
is  desirable,  otherwise  proclination  of  the 
incisor  crown,  rather  than  retroclination  of  the 
apices,  will  occur. 
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and  Messrs.  E.  D.  McBride  and  J.  Shilland 
for  models  and  photographs. 

REFERENCES 

Hill,  C.  V.  (1954a),  Dent.  Practit.,  5,  2. 

- (1954b),  Ibid.,  5,  52. 

Regg,  P.  R.  (1954),  Amer.  J.  Orthodont.,  40,  517. 

- (1956),  Ibid.,  42,  481. 


SOME  ORTHODONTIC  SPRINGS 

By  P.  H.  BURKE,  B.D.S.,  H.D.D.,  D.D.O. 


CANINE  RETRACTION  SPRING 

This  spring  is  particularly  indicated  for  the 
retraction  and  alinement  of  buccally  displaced 
maxillary  and  mandibular  canine  teeth  (Fig. 


Fig.  1. — Canine  retraction  spring. 

1).  It  is  mounted  in  a  modified  “U-loop”  on 
a  labial  bow  by  wrapping  only  (a).  The  spring 
is  essentially  an  auxiliary  finger  spring  (with 
loop)  attached  to  a  labial  bow  which  can  be  dis¬ 
placed  distally  to  supplement  the  normal  range 
of  action  of  a  finger  spring.  The  distal  displace¬ 
ment  is  achieved  by  extending  the  five  or  six 
loosely  wound  loops  on  the  horizontal  bar  of 
the  44  U-loop  ”  of  the  labial  bow  ( b ).  The  spring 
is  extended  to  engage  the  mesial  surface  as  its 
point  of  application,  and  its  action  is  guided  by 
a  loosely  wound  runner  ( c ).  This  is  also  a 
safeguard  should  the  spring  break.  The  range 
of  the  runner  is  increased  bv  the  mesial  tilt 

J 

of  the  distal  arm  of  the  44  U-loop”  in  the  labial 
bow  (d).  Stainless  steel  wire  of  0-45  mm. 


diameter  provides  a  suitable  force  for  tooth 
movement.  Although  buccal  displacement 
furnishes  an  easy  point  of  application  for  the 
spring  on  the  flat  mesial  surface  of  the  canine 


Fig.  2. — Spring  in  use  retracting  and  alining 
maxillary  canine. 


Fig.  3. — Spring  moving  a  central  incisor  distally. 

tooth,  it  can  be  used  to  retract  teeth  in 
alinement  and  teeth  other  than  canines 


(Figs.  2,  3). 


24 
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DOUBLE  FINGER  SPRING 

In  cleft  palate  patients  access  to  the  palatal 
surface  of  incisor  teeth  in  linguocclusion  may 
be  difficult.  This  is  particularly  so  when  there 


Fig.  4. — Double  finger  spring  to  procline  central 

incisor. 


2  INCH  LOW  VOLTAGE 
BAYONET  ELECTRIC  FITTING 

Fig.  5. — Plan  of  spring  plunger. 

has  been  medial  collapse  of  the  buccal  segment, 
which  now  comes  to  lie  directly  palatal  to  the 
incisor  adjacent  to  the  cleft.  A  “boxed-in  ” 
finger  spring  attached  away  from  the  area  of 
collapse  is  the  obvious  solution.  A  double 
boxed -in  finger  spring  with  loops  gives  security 
should  the  wire  break,  and  favours  the  use  of 


thinner  wire  with  a  smooth  spring-end  to  help 
access.  The  loops  are  staggered  for  easy 
adjustment  and  the  spring  may  have  to  be 
“cranked”  more  than  is  shown  in  the  illus¬ 
trated  appliance  (Fig.  4).  Again  0-45  mm. 
stainless  steel  wire  is  used.  Since  the  incisor 
adjacent  to  an  alveolar  cleft  is  often  hypo¬ 
plastic,  strict  attention  should  be  paid  to  oral 
hygiene,  particularly  on  the  palatal  aspect, 
when  this  spring  is  used. 

SPRING  PLUNGER 

The  virtue  of  the  coil  spring  is  maximal 
range  of  action  with  minimal  bulk.  This 
spring  may  be  used  to  procline  an  incisor  in  the 
form  of  a  spring  plunger  (Fig.  5).  A  source  of 
ready-made  brass  spring  plungers  is  the 
standard  half-inch  low-voltage  bayonet 
electric  light  fitting.  After  extracting  the 
spring  plunger  from  the  fitting,  the  heavy  coil 
spring  is  removed  by  drilling  through  the  base. 
A  suitable  orthodontic  coil  spring  in  0-015  or 
0-02  mm.  stainless  steel  wire  is  then  inserted 
and  a  new  brass  base  is  secured  using  soft 
solder.  The  bulk  of  the  base  is  reduced  as 
much  as  possible  leaving  a  small  flange  to 
prevent  rotation  when  the  spring  plunger  is 
attached  to  a  suitable  orthodontic  appliance 
using  quick  setting  acrylic  resin  (Fig.  6). 
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Fig.  6. — Removable  appliance  carrying  spring 
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for  this  demonstration.  My  thanks  are  also 
due  to  the  Photographic  Department  of  the 
Newcastle  upon  Tyne  Dental  Hospital  for 
the  care  taken  in  producing  the  illustrations. 


6a 


THREE  CASES  SHOWING  MARKED  INCREASE 
IN  MALOCCLUSION  IN  THE  MAXILLARY 

INCISOR  REGION 

By  LILAH  M.  CLINCH,  M.A.,  F.D.S.,  D.Orth.  R.C.S. 


The  following  cases  may  exj)lain  why  ail 
occasional  patient  does  not  respond  to  ortho¬ 
dontic  treatment  as  the  majority  do;  the 
development  is  becoming  more  unfavourable 
although  there  is  no  obvious  reason  to  explain 
this  sudden  change  for  the  worse.  If  appli¬ 
ances  were  fitted  they  would  not  only  he 
correcting  the  malocclusion  which  is  present, 
hut  also  they  would  he  battling  against  an 
unusual  degree  of  lack  of  growth  in  one  area 
in  particular.  All  the  children  were  healthy, 
well-grown  girls  whose  medical  history  was 
good.  One  was  a  case  which  was  under  obser¬ 
vation  annually  since  4  years  of  age;  the  other 
two  were  noticed  by  chance,  as  they  were 
examined  and  impressions  for  reference  models 
were  taken,  and  then  for  family  reasons  they 
were  not  brought  back  for  further  treatment  for 
about  2  years.  The  change  for  the  worse  during 
that  period  was  so  striking  that  it  was  difficult 
to  believe  that  they  were  the  same  children. 
H  owever,  the  rugae  formation,  which  appears 
to  be  like  fingerprints  and  different  in  each 
individual,  confirmed  that  the  original  models 
did  belong  to  these  patients. 

The  first  illustration  (Fig.  1)  shows  a  case 
of  good  development  of  the  dental  arches  over 
the  same  age  period,  that  is,  from  the  mixed 
to  the  permanent  dentition.  The  contour  of 
the  alveolar  bone  in  the  maxillary  incisor 
region  remains  full  and  the  labial  inclination 
of  the  teeth  has  altered  very  little,  if  at  all. 
Forward  and  downward  movement  of  the 
dental  arch  has  taken  place  and  the  bone 
deposition  anterior  to  the  incisor  roots  has 
kept  pace  with  this  alteration  in  the  arch 
position.  The  maxillary  intercanine  breadth 
at  the  lingual  gum  margin  is  0*4  mm.  less  in 
the  permanent  dentition,  due  to  the  greater 
labiolingual  thickness  of  the  permanent 
canine;  but  the  intercanine  measurement 


taken  from  the  point  of  the  cusps  is  1*5  mm. 
greater  in  the  permanent  arch. 

The  three  following  cases  developed  very 
differently. 

CASE  REPORTS 

Case  1  (Fig.  2). — First  models  were  taken  at  H  years 
6  months.  These  show  a  well-formed  maxillary  arch, 
with  a  reasonable  contour  of  the  alveolus  in  the  incisor 
area  and  no  appreciable  labial  inclination  of  the  incisor 
teeth.  The  second  models  were  taken  at  1 1  years  4 
months.  Four  first  premolars  had  been  extracted  2 
months  previously.  There  has  been  a  marked  increase 
in  the  labial  inclination  of  the  maxillary  incisors  and  an 
apparent  hollowing  over  their  roots.  The  occlusal  views 
show  the  alteration  in  the  conformation  of  the  maxillary 
arch.  It  was  not  possible  to  measure  the  intercanine 
breadth  accurately  in  the  second  model  as  one  of  the 
teeth  had  not  fully  erupted,  but  it  is  obvious  that  the  arch 
has  narrowed.  The  medical  history  during  the  period 
covered  by  the  models  showed  that  the  child  had  had 
mumps  during  her  eighth  year  and  had  had  two  attacks  of 
tonsillitis.  (The  tonsils,  however,  were  not  removed.) 

Case  2  (Fig.  3). — First  models  were  taken  at  9  years 
8  months.  These  show  a  subnormal  maxillary  arch  with 
medial  drift  and  rotation  of  the  first  permanent  molars 
after  premature  loss  of  the  deciduous  molars;  there  is  a 
slight  labial  inclination  of  the  central  incisors,  but  the 
contour  of  the  alveolus  over  the  roots  of  the  incisors  is 
well  formed.  The  second  models  were  taken  at  12  years 
4  months;  the  maxillary  first  premolars  had  been 
extracted  one  month  previously.  There  has  been  a 
marked  increase  in  the  labial  inclination  of  the  maxil¬ 
lary  incisors  and  an  apparent  hollowing  of  the  alveolus 
over  the  roots  of  these  teeth.  The  occlusal  views  show 
the  increase  in  imbrication  in  the  maxillary  incisor  area. 
The  intercanine  breadth  at  the  gum  margin  decreased 
by  T3  mm.,  and  the  increase  between  the  points  of  the 
cusps  was  only  0-2  mm.  The  medical  history  during  the 
period  showed  no  illnesses  except  occasional  head  colds 
and  one  severe  attack  of  influenza. 

Case  3  (Fig.  4). — First  models  were  taken  at  4  years. 
These  show  reasonably  well-formed  arches,  with  a 
tendency  to  postnormal  occlusion  of  the  mandibular 
arch.  There  is  well-developed  alveolar  bone  in  the 
maxillary  incisor  region.  The  second  models  were  taken 
at  9  years  and  show  a  mesial  drift  of  the  upper  left  first 
molar  after  the  loss  of  deciduous  molars.  There  is  very 
slight  imbrication  of  the  incisors,  but  the  teeth  are 
upright  on  the  alveolus.  The  third  models  were  taken 
at  13  years.  The  maxillary  first  premolars  and  the 
mandibular  left  second  premolar  were  extracted  nearly 
2  years  previously.  Despite  this,  a  marked  hollowness 
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Fig.  1. — Models  of  good  development  at  9  and  13  years  of  age.  Side  and  occlusal  views. 
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lias  developed  in  the  region  of  the  maxillary  incisor 
roots  and  the  crowding  of  these  teeth  has  increased 
considerably.  The  occlusal  views  show  the  increase  in 
crowding  of  the  teeth.  In  the  first  models  there  is  slight 
spacing  in  the  maxilla  between  the  lateral  incisors  and 
the  canines  and  also  distal  to  the  canines.  The  second 


models  show  only  a  slight  imbrication  of  the  maxillary 
incisors  apart  from  the  loss  of  space  after  premature 
extractions.  The  third  models  show  an  increased  imbrica¬ 
tion  and  rotation  of  the  incisors  despite  the  fact  that  the 
first  premolars  had  been  removed  nearly  2  years  previ¬ 
ously.  The  intercanine  breadth  at  the  gum  margin 
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ncreased  between  t lie  first  and  second  models  by  2-8 
inm.,  but  decreased  between  the  second  and  third 
models  by  1-4  mm.  The  medical  history  was  good  and 
the  only  illness  between  9  and  13  years  was  measles  at 
10  years.  This  girl,  however,  differed  from  the  other 
two  by  growing  very  tall  and  at  13  years  her  height  was 
5  ft.  6f  in. 

CONCLUSIONS 

None  ol‘  these  ehiklren  had  any  sinking 
habits  or  habits  of  tongue  or  lips  which 
could  account  even  for  the  alteration  in  the 


inclination  of  the  teeth;  in  any  case,  the 
results  of  these  habits,  if  they  were  to  be¬ 
come  apparent,  should  have  done  so  when 
the  incisors  were  erupting  and  not  entirely 
later. 

Nothing  could  be  found  in  the  literature 
showing  similar  maldevelopment  at  this  late 
stage.  The  oidy  explanation  which  can  be 
suggested  is  that  the  downward  and  forward 
migration  of  the  dental  arch  has  continued, 
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but  that  in  these  children  there  has  been  a 
relatively  small  amount  of  bone  deposition 
in  the  area  of  the  maxillary  incisors  particu¬ 
larly,  and  this  has  resulted  in  the  first  two 
cases  in  an  increase  in  labial  tilting  of  the 
teeth  and  in  the  third  case  in  a  marked  increase 
of  imbrication.  Scott  has  stated  that  in  the 
facial  skeleton,  after  7  years  of  age,  growth  by 

DISCUSSION 

Mr.  E.  K.  Breakspear  asked  whether  Miss  Clinch  had 
any  record  of  whether  any  of  the  cases  were  left-handed 
or  right-handed? 

Miss  Clinch  replied  that  she  had  no  record  of  those 
particular  cases.  She  had  kept  information  concerning 
right-  or  left-handedness  for  quite  a  long  time  with 
many  of  her  cases,  but  it  had  not  seemed  relevant,  so 
she  had  ceased  to  do  it. 

Mr.  D.  T.  Hartley  said  that  Miss  Clinch  had  referred 
to  an  increase  in  the  hollowing  of  the  alveolar  process 
over  the  maxillary  incisors  as  the  patients  got  older.  It 
seemed  to  him  that  there  was  simply  an  increase  in 
labial  tilt  of  the  incisors  and  that  the  hollowing  was 
purely  relative.  Had  Miss  Clinch  any  measurements  to 
support  her  observation  ? 

Miss  Clinch  replied  that  she  did  not  think  the  hollow¬ 
ness  could  be  measured.  Possibly  the  illustrations  might 
show  it  more  clearly  than  the  slides.  If  Mr.  Hartley  had 
seen  the  models,  he  would  have  no  doubt  about  it.  With 
regard  to  the  roots  of  the  teeth,  one  almost  felt  that 
there  was  no  bone  on  the  labial  aspect  of  the  roots  at 
all;  one  could  get  a  tilting  of  the  teeth  without  having 
that  apparent  lack  of  bone  in  that  area.  One  could  get 
tilting  of  the  teeth  round  the  area  of  the  gum  margin 
in  which  case  the  roots  might  actually  move  lingually. 
In  these  particular  cases,  it  seemed  that  the  incisors  had 
to  move  forward  with  the  arch  but  there  was  the  mini¬ 
mum  of  bone  deposition  in  their  labial  surfaces. 

Mr.  W.  J.  Tulley  asked  Miss  Clinch  about  the  shape 
of  the  lips  and  their  position  at  rest  and  in  function. 


surface  deposition  and  absorption  of  bone  is 
predominant  in  the  development  of  the  face, 
and  it  is  at  this  stage  that  these  children 
showed  such  rapid  increase  in  the  degree  of 
their  malocclusion. 
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Miss  Clinch  said  that  the  first  time  she  had  seen  the 
children,  she  had  made  the  usual  note  about  lip  position. 
In  all  of  them  the  lips  were  together  at  rest.  By  the 
time  she  saw  them  again,  it  was  quite  obviously  be¬ 
coming  extremely  difficult  for  the  children  to  keep  the 
lips  together.  That  applied  in  the  first  two  cases,  but 
not  the  third.  In  the  third,  the  lips  were  together  even 
when  the  last  model  was  made.  In  the  other  two  cases, 
the  upper  incisors  were  apparently  resting  on  the  lower 
lip,  but  it  had  seemed  to  her  that  this  was  due  to  the 
new  position  of  the  teeth.  The  lips  could  not  accom¬ 
modate  them  in  their  new  position. 

Another  speaker  asked  whether  the  lower  lip  actually 
covered  the  upper  part  of  the  upper  anteriors. 

Miss  Clinch  replied  that  when  she  first  saw  the  chil¬ 
dren  the  lower  lip  was  above  the  tips  of  the  upper  incisors. 
That  was  one  of  the  things  she  always  made  a  note  of. 
When  she  first  saw  these  cases,  she  simply  made  her 
regular  routine  check  of  them.  She  had  not  known  that 
anything  peculiar  was  going  to  happen  to  them  after¬ 
wards  or  that  the  malocclusions  were  going  to  get  much 
worse. 

She  had  the  records  made  at  that  time  about  lip  posi¬ 
tion  and  from  them  it  would  seem,  to  her  at  any  rate, 
that  the  lips  were  in  a  perfectly  favourable  position. 
They  were  together  at  rest  and  there  was  no  strain,  and 
they  were  together  with  the  lower  lip  up  above  the  tips 
of  the  upper  incisors. 

The  President  thanked  Miss  Clinch  for  bringing  the 
cases  to  their  notice. 
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CASES  TREATED  BY  EXTRACTION  OF 

PERMANENT  CANINES 


By  J.  S.  ROSE,  B.D.S., 
and  R.  J.  SHARLAND,  M  B. 

The  problem  of  crowding  in  the  upper  anterior 
segment  is  most  commonly  solved  by  the 
extraction  of  two  upper  first  premolars,  and 
subsequent  retraction  of  the  canines  followed 
by  alinement  of  the  incisors.  However,  from 
time  to  time  a  very  satisfactory  aesthetic  and 
functional  result  can  be  obtained  with  the 


F.D.S.,  D.Orth.  R.C.S., 

B.S.,  B.D.S.,  F.D.S.  R.C.S. 

apex  lying  medially  near  to  the  lateral 
incisor. 

3.  Cases  in  which  a  compromise  result  is 
acceptable  if  treatment  time  is  to  be  greatly 
reduced. 

A  series  of  9  cases  was  shown  in  which 
canines  had  been  extracted  during  orthodontic 


Fig.  1.- 


5 1 3 


4| 


extracted.  An  upper 


retraction  plate  was  worn  for  three 
months. 


Fig.  2. — ^  were  extracted.  An 

upper  retraction  plate  was  worn  for 
six  months. 


Fig.  3. — were  extracted.  An 

upper  retraction  plate  was  worn  for 
one  year. 


minimum  of  appliance  therapy,  by  extraction 
of  the  upper  permanent  canines. 

Cases  in  which  removal  of  these  teeth  may 
be  indicated  are : — 

1.  Those  in  which  the  lateral  incisors  and 
first  premolars  are  in  contact,  especially 
when  the  latter  tooth  does  not  show  any 
rotation. 

2.  Where  the  canine  has  a  markedly 
unfavourable  axial  inclination,  with  the 


treatment.  The  average  time  during  which 
appliances  were  worn  was  8  months.  In  no 
case  was  any  flattening  of  the  facial  contour 
noticed,  even  where  the  extraction  was 
unilateral.  Three  of  the  cases  are  illustrated 
here. 

Acknowledgement. — We  should  like  to  ex¬ 
press  our  appreciation  to  Mr.  R.  F.  C.  Thomas 
for  the  preparation  of  the  models. 


A  demonstration  given  at  the  meeting  held  on  May  9,  1960. 
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A  DAYLIGHT  TRACING  BOX 

By  G.  H.  STEEL,  B.D.S.  (Dunelm.),  F.D.S.,  D.Orth.  R.C.S. 

Senior  Registrar  in  Orthodontics ,  Newcastle  upon  Tyne  Dental  Hospital 


It  is  difficult  to  identify  the  cephalometric 
landmarks  on  lateral  skull  radiographs  when 
viewed  in  normal  daylight.  When  tracing 
paper  is  superimposed  and  tracing  attempted 
it  is  almost  impossible.  This  box  was  developed 


Fig.  1. — Tracing  box  in  use. 


to  facilitate  the  tracing  of  lateral  skull  radio¬ 
graphs  without  resorting  to  a  dark-room. 

Essentially,  this  tracing  box  {Fig.  1) 
consists  of  a  cylinder  having  the  lower  end 
open  with  apertures  in  the  top  and  side.  The 
top  aperture  permits  viewing,  and  is  fitted 
with  a  face-piece  taken  from  a  rubber  diving 
mask.  The  side  aperture  allows  access  of  the 
hand  to  the  interior  of  the  box  when  tracing. 
It  is  fitted  with  a  light-proof  cuff,  the  3-in. 
wrist  portion  of  a  black  rubber  glove  serving 
this  purpose.  The  lower  border  of  the  cylinder 
is  covered  by  split  rubber  tubing,  to  avoid 


damage  to  the  radiograph.  Finally,  the 
interior  has  a  matt  black  finish  to  eliminate 
internal  reflection. 

This  box,  when  used  in  conjunction  with  a 
horizontal  viewing  box  under  normal  room 
light  conditions,  enables  one  to  identify  easily 
the  cephalometric  landmarks,  even  when 
tracing  paper  is  superimposed  {Fig.  2).  By 
excluding  room  light  there  is  no  reflection 
from  the  surface  of  the  film,  the  radiograph 


Fig.  2. — Note  contrast  between  areas  of  radiograph 
inside  and  outside  of  tracing  box. 

being  illuminated  solely  by  transmitted  light. 
The  box  also  exerts  a  masking  effect,  thus 
intensifying  one’s  view  of  the  pertinent  area. 
These  two  effects  increase  the  apparent 
contrast  of  the  radiograph  and  thereby  clarify 
the  cephalometric  landmarks  and  soft  tissue 
outlines. 

Acknowledgements. — I  am  grateful  to  the 
Photographic  Department  for  the  photographs 
and  to  Mr.  J.  Roxby,  Senior  Dental  Technician, 
Newcastle  upon  Tyne  Dental  Hospital,  for  his 
help  in  the  construction  of  this  tracing  box. 


A  demonstration  at  the  meeting  held  on  May  9,  1960. 
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VARIOUS  TYPES  OF 

EXTRA-ORAL  ANCHORAGE  APPLIANCES 

By  R.  MARX,  B.D.S.,  L.D.S.,  D.Orth.  R.C.S. 

Royal  Dental  Hospital  of  London 


Extra-oral  anchorage  is  nothing  new  to 
orthodontics.  It  was  used  as  far  back  as 
1822,  and  was  described  by  Kneisel  (1836), 
Gunnell  (1842),  C.  Tomes  (1873),  Angle  (1889), 
and  others. 

Extra-oral  apparatus  may  be  used  to  re¬ 
inforce  intra-oral  anchorage,  or  as  the  sole 


and  is  easy  to  make.  The  disadvantage  in  its 
use  is  that  the  force  exerted  has  a  downward 
component  which  may  be  undesirable. 

2.  Occipital. — Two  forms  of  headgear  are 
in  use  at  the  moment : — 

a.  Plastic  tape,  2  cm.  wide,  is  used  to  con¬ 
struct  the  cap  (Fig.  6)  as  described  by  McCallin 


Fig.  1. — Cervical  gear  showing  component  parts. 

means  by  which  force  is  exerted  to  stimulate 
tooth  movement. 

The  appliances  shown  were  a  selection  of 
those  that  have  been  used  in  the  past  and 
some,  including  those  illustrated  photographic¬ 
ally,  are  being  used  at  present  in  the  Ortho¬ 
dontic  Department  of  the  Royal  Dental 
Hospital,  London,  and  are  described  here. 

They  may  be  placed  into  three  main  groups : 
(1)  Cervical;  (2)  Occipital;  (3)  Cervico-mental. 

1.  Cervical. — The  apparatus  being  used  at 
present  consists  of  polyvinyl  chloride  non- 
toxic  tubing  (bore  7  mm.,  exterior  diameter 
11  mm.,  Shore  hardness  82),  inside  which  an 
elastic  band  connects  two  lengths  of  1-mm. 
wire.  The  protruding  ends  of  the  wire  are 
bent  into  hooks,  which  engage  the  labial  bow 
of  a  removable  or  fixed  intra-oral  appliance 
(Figs.  1-4). 

This  apparatus  may  also  be  used  in  com¬ 
bination  with  a  removable  “cat's  whisker”  bow 
(  Fig.  5).  This  gear  is  well  tolerated  by  patients, 


Fig.  2. — Method  of  attaching  cervical  gear  directly 
to  labial  bow  of  removable  appliance. 


Fig.  3. — Method  of  attaching  cervical  gear  directly 
to  multiband  fixed  appliance. 


(1954).  A  sagittal  strap,  not  shown  in  the 
photograph,  connects  the  coronal  and  hori¬ 
zontal  straps.  A  hook  on  each  side  provides 
the  attachment  for  elastic  bands  which  are 
connected  to  a  “cat’s  whisker”  bow.  The 


A  demonstration  given  at  the  meeting  held  on  May  9,  1960. 
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advantage  of  this  apparatus  is  its  simplicity. 
It  is  comfortable  to  wear,  does  not  shrink  on 
washing,  and  requires  no  sewing  or  stapling. 
The  hooks  may  be  positioned  so  as  to  provide 


3.  Cervico-mental. — This  apparatus  con¬ 
sists  of  an  acrylic  chin  cap  made  as  described 
by  Burnapp  and  Kettle  (1955),  used  in  con¬ 
junction  with  the  cervical  gear  described 


Fig.  4. — Patient  wearing  cervical  gear. 


Fig.  5. — Removable  appliance  with  “cat’s 
whisker”  bow  slightly  withdrawn  from  tubes  on 
molar  cribs  to  show  stops.  Extra-oral  apparatus 
is  here  being  used  to  reinforce  anchorage. 

traction  in  an  upward  and  backward  direction. 
This  material,  although  not  specifically  non¬ 
toxic,  has  not  produced  any  allergic  skin 
reactions  during  years  of  use  in  this  hospital. 

b.  Plastic  tape  is  used  in  conjunction  with 
polyvinyl  chloride  tubing,  as  described  above. 
Traction  can  thus  be  directed  along  the 
occlusal  plane  or  higher.  This  gear  obviates 
the  need  for  a  “cat’s  whisker”  bow  (Fig.  7). 
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Fig.  6. — Plastic  tape  occipital  head  gear  with  “cat’s 
whisker”  bow. 


above.  Traction  is  applied  to  the  chin  cap 
by  connecting  the  cervical  gear  to  hooks 
embedded  in  the  acrylic.  Elastic  bands  pass 
from  acrylic  posts  into  the  mouth,  being 


Fig.  7. — Head  gear  made  of  plastic  tape  and  poly¬ 
vinyl  chloride  tubing. 


Fig.  9.— Cervico-mental  i 


attached  to  a  removable  or  fixed  maxillary 
appliance.  The  force  exerted  may  be  balanced 
so  that  pressure  is  applied  by  the  chin  cap 
against  the  lower  labial  segment  via  the  lower 
lip,  thus  retroclining  the  lower  incisors,  while 
at  the  same  time  the  maxillary  arch  is  pulled 
forward.  Alternatively,  the  apparatus  may 


he  used,  as  advocated  by  Oppenheim  in  a 
personal  communication  to  Jerrold  (1945),  to 
act  on  the  maxillary  arch  only,  the  force 
being  so  balanced  as  to  avoid  pressure  against 
the  lower  labial  segment.  In  the  case  illustrated 
(Figs.  8,  9)  the  apparatus  is  being  used  to 
move  the  maxillary  buccal  segments  mesially. 


Fig.  8. — To  show  elastic  band  passing  back  into  the 
mouth  from  a  post  on  the  acrylic  chin  cap. 


pparatus  on  the  patient. 
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FURTHER  OBSERVATIONS  ON  EARLY  LOSS 

OF  DECIDUOUS  MOLARS 

By  E.  K.  BREAKSPEAR,  L.D.S.,  D.Orth.  R.C.S.(Eng.) 

Part-time  Orthodontist ,  City  of  Birmingham 


Passions  tend  to  cool  with  time;  and  if  this 
subject  no  longer  arouses  the  same  fierce  argu¬ 
ments  as  of  old,  it  is  because  we  have  learned 
that  truth  is  to  be  found  on  both  sides.  Prema¬ 
ture  loss  of  deciduous  molars  is  not  so  profound 
a  cause  of  malocclusion  as  was  formerly 
thought  (Lundstrom,  1955);  nevertheless  it 
presents  a  continuing  problem  to  all  who  have 
to  do  with  children’s  dentistry,  and  its  effects 
cannot  be  ignored. 

With  the  growth  of  interest  in  fundamental 
orthodontics  in  the  last  decade,  the  effect  of 
adventitious  factors  such  as  early  extractions 
has  become  a  relatively  neglected  field.  I 
believe,  however,  that  quite  apart  from  any 
clinical  applications  there  is  a  treasure-house 
of  knowledge  waiting  to  be  unearthed  here, 
capable  of  throwing  light  on  many  wider 
problems. 

There  are  eight  deciduous  molars  in  each 
normal  mouth,  and  one  cause  of  confusion  in 
the  past  has,  I  feel,  been  insufficient  separation 
of  the  differing  effects  of  extracting  one  of  the 
eight  rather  than  another.  In  my  previous 
paper  on  this  subject  (Breakspear,  1951)  I  tried 
to  clarify  the  position,  concentrating  mainly 
on  single  extractions.  Perhaps  the  most  im¬ 
portant  finding  at  that  time  was  the  high  rate 
of  space  loss  for  the  second  deciduous  molar 
compared  with  the  first,  especially  in  the 
upper  arch.  There  was  also  in  my  material  a 
number  of  cases  of  double  extractions,  too 
small  for  detailed  analysis,  but  enough  to  show 
some  rather  surprising  tendencies. 

The  purpose  of  this  paper  is  to  examine  these 
tendencies  in  a  larger  material,  and  to  discuss 
possible  causes.  I  therefore  propose  to  confine 
myself  to  the  differences  between  double  and 
single  extractions  and  the  points  arising,  leav¬ 
ing  other  matters  to  another  occasion.  In  this 
context,  I  mean  by  “double  extractions  '  the 
simultaneous  extraction  of  two  adjacent 


deciduous  teeth,  i.e.,  D  and  E  together.  The 
principal  studies  on  this  subject  in  general 
since  1951  have  been  those  of  Lundstrom 
(1955),  Clinch  (1958a),  Linder-Aronson  (1958), 
and  recently  Halikis  (1960).  Much  valuable 
information  is  contained  in  these  reports,  but 
none  of  them  refers  directly  to  the  problem 
of  double  extractions,  which  I  believe  raises 
new  issues.  The  way  therefore  seems  to  be 
clear  for  a  fresh  approach. 

METHOD  OF  INVESTIGATION 

The  method  preferred  was  that  used  in  the 
previous  study,  namely  a  cross-sectional  survey 
carried  out  before  the  premolars  had  erupted. 
We  know  that  some  of  the  space  lost  may  be 
regained  when  the  premolars  erupt  (Seipel, 
1948),  and  other  rectifying  adjustments  may 
occur;  but  I  regard  these  as  complicating 
factors.  The  best  time  to  study  the  mechanism 
of  space  loss  is  when  it  is  actually  taking  place. 
Even  if  partial  recovery  occurs  later,  it  is,  I 
think,  reasonable  to  assume  that  the  greatest 
permanent  damage  is  likely  to  be  seen  in  those 
cases  where  the  space  loss  is  greatest  at  an 
intermediate  stage;  though  this  has  not  yet 
been  proved. 

The  method,  however,  presents  a  number  of 
difficulties.  The  first  is  the  extreme  variability 
of  the  effects  under  study  (Fig.  1).  In  Case  465, 
four  years  after  extraction  of  ]E,  the  space  has 
completely  closed.  At  the  other  end  of  the 
scale,  Case  404  (Fig.  2)  shows  a  negative  space 
loss  nearly  three  years  after  extraction  of  |DE. 
This  is  the  kind  of  anomaly  which  aroused  my 
curiosity  and  led  to  the  present  research.  So 
wide  a  range  does  not  make  statistical  work 
impossible,  but  it  increases  the  difficulty  of 
obtaining  significant  results,  and  in  some 
instances  one  has  to  exercise  clinical  judgement 
and  objective  reasoning  without  precise  mathe¬ 
matical  support. 


Given  at  the  meeting  held  on  October  10,  1960. 
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The  second  problem  is  that  of  adequate 
controls.  So  far  as  each  individual  case  was 
concerned,  I  compared  the  remaining  space,  in 
unilateral  extraction  cases,  with  the  mesio- 
distal  length  of  the  corresponding  tooth  or 


Fig.  1. — Case  showing  complete  space  closure, 
in  upper  arch. 


comparable  groups  of  approximately  equal 
number,  two  of  which  contained  cases  of  uni¬ 
lateral  extraction  of  two  adjacent  deciduous 
molars,  in  the  upper  and  lower  arches  respec¬ 
tively;  the  other  two  consisting  of  cases  with 


Fig.  2. — Case  showing  no  space  loss,  in  lower  arch. 


Fig.  3. — Principal  causes  of  “wastage”.  The  black  column  represents  the  number  of  cases  suitable 

for  measurement  in  each  group  (25  approx.). 


teeth  on  the  opposite  side.  Lundstrom  (1948) 
has  shown  the  small  amount  of  variability  in 
tooth  size  between  left  and  right  sides  of  the 
same  individual.  The  aim  was  to  find  four 


unilateral  loss  of  one  second  deciduous  molar 
only,  under  analogous  conditions.  By  com¬ 
paring  the  latter  results  with  those  for  a 
similar  group  in  the  1951  study,  an  indication 
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could  be  obtained  of  the  reliability  of  the 
method. 

The  third  difficulty  is  that  of  wastage  (Fig.  3). 
In  addition  to  those  showing  loss  of  control 
teeth,  the  following  types  of  case  were  ex¬ 
cluded  :  those  with  any  premolar  erupted  in 


In  order  to  achieve  this,  the  number  asked 
to  attend  was  618.  The  reasons  for  the  very 
high  wastage  are  shown  to  be:  first,  failure  to 
attend;  second,  eruption  of  premolars;  third, 
other  relevant  extractions  since  the  last 
recorded  visit  to  the  Clinic.  Comparing  the 
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corrections  to  be  applied  to  apparent  space  loss  as  indicated) 


Fig.  4. — Corrections  due  to  interstitial  caries. 


the  quadrant  under  observation;  those  whose 
first  permanent  molar  was  not  present  behind 
the  gap ;  and  those  with  other  extractions  in 
the  quadrant  under  observation. 

The  treatment  records  of  the  Coventry 
School  Clinic  were  searched  for  eligible  cases, 


4  groups,  it  can  be  seen  that  the  low  er  44  single  " 
and  lower  “double”  groups  were  reasonably 
comparable.  The  2  upper  groups  were  of  a 
similar  pattern  as  between  themselves,  differ¬ 
ing  from  the  lower  groups  in  earlier  eruption  of 
premolars  (Gardiner,  1955),  and  few  er  losses  by 


Table  I. — Comparability  of  Groups 


Group 


1.  Age  at  time  of  extraction 


2.  Interval  since  extraction 


3.  Age  at  time  of  examination 


(Overall  mean:  6  yr.  7  mth.)  < 


> 


Upper  E 
Upper  DE 
Lower  E 
Lower  DE 
Upper  E 

(Overall  mean:  1  yr.  10  mth.)<  j 

Lower  DE 
Upper  E 

(Overall  mean:  8  yr.  5  mth.)  p^ 

Lower  DE 


Mea 


Yr. 

6 

6 

6 

6 

2 

1 

1 

1 

8 

8 

8 

8 


n 
Mth. 

4 
9 
7 
9 
3 

5 

10 

10 

7 

2 

5 


who  were  then  asked  to  attend  for  examina¬ 
tion.  It  was  originally  intended  to  find  4 
groups  of  50,  making  200  in  all.  It  soon  became 
clear,  however,  that  this  would  not  be  possible, 
and  the  44  target  ”  was  reduced  to  4  groups  of 
25,  making  up  100.  The  actual  number 
measured  was  102. 

* 

34 


caries  (Habkis,  1960).  The  total  w  astage  w  as 
considerably  less  in  the  upper  E  group  than  the 
others;  though  the  possible  effect  of  this  on  the 
results  in  general  is  not  immediately  clear. 

Considering  now  the  internal  comparability 
of  the  4  groups,  Table  I  shows,  I  hope,  a 
reasonable  similarity  so  far  as  time  factors  are 
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concerned.  The  chief  difference  is  in  the 
average  interval  between  extraction  and 
measurement,  which  was  higher  than  average 
in  the  upper  E  group,  and  rather  lower  in  the 
upper  DE  group :  this  will  be  discussed  later. 
The  2  “lower”  groups  were  again  comparable. 
The  overall  ranges  were  as  follows :  age  at 
time  of  extraction,  3  years  9  months  to 
9  years  10  months;  interval  since  extraction, 
4  months  to  4^  years;  age  at  examination, 
6  to  11  years. 

About  twenty  observations  were  made  on 
each  case  measured,  but  only  the  following 
concern  us  here :  mesiodistal  dimensions  of 
extraction  spaces  and  control  teeth  measured 
clinically  to  the  nearest  half-millimetre;  en¬ 
croachment  of  contact  points  by  caries,  judged 
anatomically  to  the  nearest  half-millimetre; 
tongue  behaviour;  cuspal  lock;  and  right - 
or  left-  handedness  in  writing.  Models  were 
made  in  cases  of  particular  interest,  but  not 
as  a  routine. 

The  largest  source  of  error  in  this  type  of 
study  is  probably  the  encroachment  of  the 
extracted  teeth  by  caries,  which  can  only  be 
estimated.  Fortunately  there  is  some  basis  for 
doing  this,  as  explained  in  the  1951  paper,  and 
the  graph  constructed  then  was  used  on  this 
occasion.  It  will  not  always  be  correct  for  an 
individual  case,  but  will  be  somewhere  near 
the  mark  for  a  group  of  cases.  The  corrections 
applied  are  shown  in  Fig.  4.  In  general, 
encroachment  of  the  control  teeth  would  make 
the  space  loss  seem  too  low,  and  call  for  a 
positive  correction;  while  encroachment  of  the 
extracted  teeth,  by  interstitial  caries,  would 
make  the  loss  of  space  due  to  the  extraction 
appear  too  high,  requiring  a  negative  correction. 

It  was  not  easy  to  decide  what  figure  to 
use  for  prior  encroachment  in  cases  of  double 
extractions,  but  I  eventually  settled  on  the 
arbitrary  one  of  1*6  times  the  allowance  for  a 
second  deciduous  molar  alone.  This,  I  think, 
is  a  fairly  realistic  figure,  and  I  have  used  the 
same  proportion  to  formulate  the  theoretical 
value  “V”,  which  will  appear  later. 

After  making  these  corrections,  the  figures 
were  converted  into  the  standard  form  of 
“Mean  Rate  of  Space  Loss”,  in  millimetres  per 
year,  which  was  the  basis  of  comparison.  The 
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overall  mean  was  1-75  mm.  per  year,  but  the 
individual  cases  ranged  from  plus  5*5  to  minus 
2-8  mm.  per  year;  these  values  are,  however, 
to  some  extent  artificial.  The  actual  loss 
observed  would  depend  on  the  length  of  time 
during  which  the  space  loss  had  been  proceed¬ 
ing,  and  prognosis  would  likewise  depend  on 
the  period  likely  to  elapse  before  the  premolars 
might  erupt. 

The  question  of  the  linearity  of  tooth 
movements  will  rightly  be  raised  at  this  point. 
So  far  as  I  could  judge  by  my  1951  results,  the 
rate  of  space  loss  appeared  to  be  fairly  steady 
in  general,  but  with  a  tendency  for  space  to  be 
lost  a  little  more  rapidly  at  first,  and  somewhat 
less  rapidly  as  the  premolars  prepared  to  erupt. 
By  comparing  groups  with  a  comparable  range 
of  time  intervals,  these  differences  would  tend 
to  be  evened  out ;  in  the  case  of  the  two  upper 
groups,  however,  any  error  due  to  this  cause 
would  be  in  the  direction  of  artificially  lowering 
the  upper  E  rate  and  artificially  raising  the 
upper  DE  rate. 

In  this  investigation  the  basis  of  comparison 
is  not  the  individual  but  the  group.  Many 
possible  sources  of  error  are  reduced  by  this 
means,  even  in  the  small  numbers  available. 
In  spite  of  the  variability,  it  was  found  that 
sub-groups  of  as  few  as  10  or  12  cases  did,  in 
fact,  offer  reasonable  possibilities  for  com¬ 
parisons  to  be  usefully  made. 

Dockrell  (1960)  confirms  the  levelling  effect 
of  group  analysis  in  connexion  with  possible 
individual  growth  spurts,  over  an  age  range 
which  covers  that  of  our  present  subjects, 
with  very  few  exceptions. 

RESULTS  OBTAINED 

Let  us  now  consider  what  we  might  expect 
to  see  (Fig.  5).  If  any  break  in  the  dental 
arch  were  of  equal  importance,  each  of  the 
columns  representing  mean  rate  of  space  loss 
would  be  of  the  same  height,  as  in  (a).  If, 
however,  the  rate  of  space  loss  were  propor¬ 
tional  to  the  amount  of  tooth  substance  lost, 
the  relation  of  the  D,  E,  and  DE  groups  would 
be  as  in  (6),  where  the  third  column  is  the  sum 
of  the  previous  two. 

What  we  actually  see  is  a  modified  version 
of  this,  as  in  (c).  The  third  column  is  not  the 


sum  of  the  first  two,  but  is  slightly  less  than 
the  second :  in  other  words,  the  effect  of  remov¬ 
ing  D  and  E  together  appears  to  be  no  worse, 
and  if  anything  slightly  better,  than  that  of 
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Fig.  5. — Possible  types  of  result,  and  actual 
results.  Mean  rate  of  space  loss  in  mm.  per  year. 


evidence  that  the  effect  of  double  extractions 
is  any  worse,  on  the  average,  than  that  of 
removing  the  second  deciduous  molar  alone. 
For  those  who  wish  to  examine  the  actual 
figures  more  closely,  I  have  added  a  short 
statistical  appendix. 

Some  further  points  should  be  noted.  I  have 
included  the  findings  of  the  1951  study,  which 
related  to  single  D  and  E  extractions  only. 
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removing  only  the  E.  This  was  the  effect  I 
had  noticed  in  1951,  and  the  figures  must  now 
be  considered  in  more  detail  (Fig.  6). 

The  basic  similarity  in  the  pattern  for  upper 
and  lower  arches  can  be  seen.  The  theoretical 
value  “'V”  has  been  put  at  1*6  times  the 
observed  result  for  the  E  column,  and  in  each 
case  the  actual  result  in  double  extraction 
cases  is  significantly  below  it.  The  difference 
between  the  E  and  DE  columns  is  negligible 
in  the  upper  arch  as  it  stands,  and  in  the  lower 
arch  does  not  reach  the  level  of  significance. 
It  can,  however,  be  said  that  there  is  no 


The  correspondence  of  the  duplicated  E 
columns  in  the  two  arches  is  a  measure  of  the 
reliability  of  the  method.  In  the  lower  arch 
the  correspondence  is  very  close,  and  in  the 
upper  arch  fairly  close;  there  is,  however, 
reason  to  believe  that  the  old  upper  E  column 
is  a  little  too  high,  owing  to  the  use  of  a  less 
precise  method  of  calculating  prior  encroach¬ 
ment  in  1951.  The  upper  DE  column  should 
be  slightly  reduced,  as  shown  by  the  bar,  on 
account  of  a  variation  in  the  left-right  compo¬ 
sition  of  the  sample;  and  an  analysis  of  the 
influence  of  the  different  time  interval  between 
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extraction  and  measurement  in  the  2  upper 
groups,  mentioned  earlier,  would  probably 
tend  to  depress  the  upper  DE  column  still 
further,  thus  producing  a  relationship  more 
nearly  resembling  that  in  the  lower  arch.  It 
is  therefore  felt  that  the  general  approach  is 
justified,  and  that  in  spite  of  small  numbers, 
useful  comparisons  can  be  made. 

It  should  also  he  noted  that  the  lowest  rate 
of  space  loss  is  still  that  for  the  first  deciduous 
molar.  Although  the  double  extraction  columns 
tend  to  be  slightly  lower  than  the  E  columns, 
they  are  nevertheless  higher  than  the  D 
columns.  This  emphasizes  the  importance  of 
preserving  the  second  deciduous  molar  when¬ 
ever  possible. 

POSSIBLE  EXPLANATIONS 

If  my  interpretation  is  correct,  there  seems 
to  be  some  “checking  factor”  at  work  (perhaps 
more  than  one)  tending  to  reduce  the  space  loss 
in  cases  of  double  extractions.  I  believe  the 
most  important  of  these  to  be  the  action  of 
the  tongue,  which  can  more  easily  enter  a 
larger  space  than  a  smaller;  the  cheek  muscles 
may  also  play  a  part.  Another  factor  which 
operates  in  some  cases  is  the  cuspal  lock:  slight 
over-eruption  of  the  opposing  teeth  may  be 
more  likely  when  2  teeth  are  missing  than 
when  only  1  is  lost. 

These  factors  would  influence  both  upper 
and  lower  arches ;  some  might  have  a  relatively 
favourable  effect  on  the  lower  arch  especially. 
One  is  the  Curve  of  Spee,  which  may  facilitate 
cuspal  lock  in  the  lower  arch;  another  is  the 
fact  that  more  lower  deciduous  molars  are 
lost  than  uppers  (Halikis,  1960).  The  impor¬ 
tance  of  this  is  that,  when  the  extraction  space 
is  beyond  a  certain  size,  tongue  pressure  may 
become  less  effective  through  diffusion;  this 
would  happen  more  often  in  relation  to  primary 
upper  extractions  than  vice  versa.  A  further 
point  is  the  anatomical  proximity  of  the  tongue 
to  the  lower  arch ;  any  or  all  of  these  might  be 
responsible  for  the  apparently  greater  checking 
effect  in  the  lower  arch.  The  efficiency  of  the 
checking  action  might  also  be  affected  by,  for 
example,  the  type  of  swallowing. 

An  attempt  was  made  to  confirm  these 
theories  statistically  and  clinically.  From  the 
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statistical  point  of  view,  the  material  pre¬ 
sented  difficulties  due  to  small  sub-groups  and 
high  variability.  Nevertheless  it  was  possible 

Table  II. — Significance  of  Observations 

A 

1.  Significant  results  (difference  more  than  2  times 

Standard  Error): 

a.  Good  cuspal  lock  more  frequent  in  “lower”  groups 

than  upper. 

b.  Tongue  bulge  more  frequent  in  “double”  groups 

than  single. 

( Deduction :  Low  rate  of  space  loss  in  “lower  double” 
group  may  be  attributable  to  these  factors  if 
they  are  favourable.) 

c.  Diversion  of  tongue  bulge  more  frequently  associated 

with  primary  upper  extractions  than  with  lower. 
( Deduction :  This  may  also  assist  lower  groups,  if 
favourable.) 

2.  Sub-significant  result  (difference  between  T5  and  2 

times  Standard  Error): 

d.  In  lower  E  group,  cases  with  tongue  bulge  showed 

less  rapid  space  loss  than  cases  without  tongue 
bulge. 

( Deduction :  Tongue  bulge  appears  to  be  advan¬ 
tageous.) 

B 

3.  Non- significant  but  possibly  relevant  results  (difference 

below  1*5  times  Standard  Error): 

e.  In  lower  DE  group,  cases  with  good  cuspal  lock 

showed  less  rapid  space  loss  than  cases  with  poor 
cuspal  lock. 

( Provisional  deduction :  Good  cuspal  lock  appears 
advantageous.) 

f.  In  upper  DE  group,  cases  with  diverted  tongue 

bulge  showed  more  rapid  space  loss  than  cases 
with  non-diverted  bulge. 

( Provisional  deduction :  Diversion  of  tongue  bulge 
appears  to  be  disadvantageous  to  the  arch  of 
primary  extraction.) 

g.  In  lower  DE  group  cases  with  tongue  bulge,  cases 

with  teeth-together  swallow  showed  less  rapid 
space  loss  than  cases  with  teeth-apart  swallow. 

( Provisional  deduction :  Bulge  mechanism  appears 
to  act  more  efficiently  in  presence  of  teeth- 
together  swallow.) 

here  and  there  to  find  sufficiently  comparable 
elements.  The  first  of  these  is  set  out  in 
Table  II  A. 

Since  actual  figures  for  such  small  samples 
might  be  misleading,  I  have  deemed  it  best  to 
express  them  qualitatively,  though  fuller 
details  are  given  in  the  Appendix.  I  have 
also  grouped  them  in  order  of  significance. 
For  the  benefit  of  those  unfamiliar  with 
statistical  procedure,  I  will  explain  that  the 
Standard  Error  is  a  measure  of  the  possible 
influence  of  chance  in  a  sample  of  a  given  size 
and  variabihty;  a  difference  of  twice  the 
Standard  Error  represents  a  finding  that  would 


occur  by  chance  only  once  in  20  times,  and  is 
accepted  by  convention  as  significant.  Signifi¬ 
cance  is  only  a  relative  term,  however,  and  we 
are  entitled  to  accept  a  greater  or  lesser  level 
for  a  particular  purpose  if  we  wish  to  do  so. 

In  order  to  make  progress  in  this  peculiarly 
difficult  field,  I  suggest  that,  whilst  welcoming 


Fig.  7. — Case  showing  good  space  maintenance, 
without  good  natural  spacing. 


take  note  of  findings  which  are  not  significant, 
since  these  may  be  real  differences,  though  not 
found  in  sufficient  numbers  to  be  fully  provable 
(Bradford  Hill,  1959).  Some  of  these  are 
shown  in  Table  II  B. 

It  will  be  evident  that  the  results  susceptible 
to  analysis  did  in  fact  fit  into  the  pattern 
expected;  if  the  pattern  emerges  more  clearly 
in  some  respects  than  in  others,  it  is  for  each  of 
us  to  decide  at  what  point  to  reserve  judgement. 

It  is  interesting  to  record  in  passing  that 
results  in  the  upper  arch  sometimes  appeared 
anomalous.  Apart  from  errors  due  to  sampling 
technique,  this  may  reinforce  Clinch’s  observa¬ 
tion  (1958a)  that  more  light  is  needed  on  the 
different  response  in  upper  and  lower  arches. 


Fig.  8. — Diversion  of  tongue  bulge  by  additional 
extractions. 


full  statistical  significance  when  it  can  be 
obtained,  we  should  cautiously  accept  a  level 
of  1-5  times  the  Standard  Error,  pending 
further  evidence.  We  may  also  quite  properly 


CLINICAL  CASES 

Some  clinical  cases  will  now  be  shown, 
which  illustrate  these  points.  Space  main¬ 
tenance  without  good  natural  spacing  is  seen  in 
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Fig.  10. 


Fig.  12. 


Fig.  14. 


Fig.  16. 


Fig.  11. 


Fig.  13. 


Fig.  15. 


Fig.  10. — Case  giving  little  opportunity  for  tongue 

bulge. 

Fig.  11. — Case  showing  posterior  cuspal  lock. 

Fig.  12. — Partially  effective  cuspal  lock  in  spite  of 

attrition. 


Fig.  13. — Cuspal  lock  rendered  ineffective  by  caries. 

Fig.  14. — Case  showing  secondary  cuspal  lock  of 
permanent  molars. 

Fig.  15. — Weakening  of  cuspal  lock  by  tilting  of 
lower  molar. 

Fig.  16. — Weakening  of  cuspal  lock  by  tilting  of 
upper  molar. 


Case  352  (Fig.  7),  1^  years  after  loss  of  DE|. 
Tongue  bulge  has  apparently  been  effective, 
in  spite  of  strong  lip  pressure. 

Case  381  (Fig.  8)  shows  diversion  of  tongue 
bulge  by  additional  extractions  in  the  lower 
arch,  reducing  its  effectiveness  above.  In 
Case  228  (Fig.  9),  both  sides  of  which  are 
shown,  the  lower  E  space  has  been  better 
maintained  on  the  left  side,  in  spite  of  earlier 
extraction.  This  I  ascribe  to  diversion  of  the 
tongue  bulge  on  the  right  side;  though  cuspal 
lock  on  the  left  may  also  have  helped.  A  poor 
combination  from  the  point  of  view  of  tongue 
bulge  (though,  as  Hopkin  pointed  out  in  1958, 
not  necessarily  from  that  of  cuspal  lock)  is 
shown  in  Case  375  (Fig.  10). 

Cuspal  lock  is  probably  not  often  fully 
effective  in  the  late  deciduous  dentition,  owing 
to  attrition.  Partial  effects  may,  however, 
be  seen,  as  in  Case  601  (Fig.  11),  which  was 
noted  as  “partially  effective  posteriorly”.  In 
Case  212  (right)  (Fig.  12)  there  seems  to  have 
been  some  effect,  in  spite  of  attrition,  though 
the  long  interval  since  extraction  has  produced 
considerable  total  space  loss.  The  action  of 
caries  in  destroying  what  might  have  been  a 
useful  lock  is  seen  in  Case  338  (Fig.  13),  where 
the  carious  distal  surface  of  Dj  is  unable  to 
engage  the  slightly  over-erupted  E|. 

A  secondary  lock  may  be  formed  at  a  later 
stage,  as  in  Case  60  (Fig.  14),  where  the  upper 
first  permanent  molar,  having  achieved  a 
stable  Class  II  articulation,  can  now  be 
restrained  by  the  lower  first  molar.  Too  often, 
however,  such  a  lock  is  weakened  by  tilting  of 
the  lower  molar  (Case  214,  Fig.  15),  or  the 
upper  (Case  212  left.  Fig.  16). 

DIFFERENCES  BETWEEN  LEFT  AND 
RIGHT  SIDES 

(Fig.  17) 

We  now  turn  to  the  second  and,  I  venture  to 
hope,  more  interesting  part  of  my  paper.  At 
any  rate  we  shall  be  picking  our  way  across  a 
new  and  largely  uncharted  field,  and  I  hope  to 
share  with  you  some  of  the  fascination  I 
experienced  in  exploring  it. 

In  the  1951  study,  note  was  taken  of  the 
differences  between  left  and  right  sides,  and  in 
the  case  of  the  second  deciduous  molar  there 


seemed  to  be  a  tendency  for  space  to  be  lost 
more  rapidly  on  the  left  side.  I  suggested  at 
the  time  that  this  might  accord  with  the  con¬ 
ception  of  the  left  side  of  the  body  as  the 
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I.  UPPER  ARCH 


2.  LOWER  ARCH 

Fig.  17. — Differences  between  left  and  right  sides 
(after  correcting  for  “social”  left-handedness). 
Mean  rate  of  space  loss  in  mm.  per  year. 

“weaker  side.  I  also  noted,  however,  that 
in  the  small  number  of  double  extraction  cases 
then  available,  the  reverse  seemed  to  be  the 
case.  This  was  the  other  aspect  of  the  subject 
which  I  wished  to  follow  up  in  particular. 

It  can  be  seen  from  the  graph  that  the  space 
loss  is  again  more  rapid  on  the  left  side  in  the 
upper  and  lower  E  groups,  though  with  random 
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differences  from  the  earlier  results,  and  less 
marked  in  the  lower  arch.  As  explained 
earlier,  the  1960  figures  are  to  be  preferred.  In 
the  double  extraction  groups,  however,  space 
is  lost  more  rapidly  on  the  right  side,  thus  con¬ 
firming  what  was  suspected  in  1951,  subject 
to  some  statistical  qualification.  This  effect 
is  seen  more  clearly  in  the  lower  arch,  and  it 
seems  possible  that  the  same  factor  which  is 
responsible  for  the  checking  effect  in  the  lower 
DE  group  generally  may  also  be  responsible 
for  the  additional  checking  of  space  loss  on  the 
left  side  in  this  group.  This,  in  fact,  appears  to 
be  borne  out  by  subsequent  investigation; 
but  as  the  field  is  a  new  one,  some  introduction 
must  first  be  given. 

The  distribution  of  primary  extractions 
between  the  two  sides  was  fairly  even,  except 
in  the  upper  DE  group,  which  had  a  pre¬ 
ponderance  of  extractions  on  the  right  side 
(16  right  against  11  left).  This  does  not  affect 
the  means  shown  here,  but  has  a  slight  effect 
on  the  average  for  the  whole  group,  as  pointed 
out  earlier. 

Looking  for  some  unknown  anatomical  or 
physiological  factor  affecting  the  “dominant” 
side  more  (or  less)  than  the  other,  I  had  felt 
initially  that  the  first  step  was  to  sort  out  the 
left-handed  children  and  transfer  them  to  the 
opposite  side.  The  graph  therefore  refers 
strictly  to  the  dominant  and  non-dominant 
sides,  and  remarks  affecting  the  right-handed 
majority  must  be  reversed  for  the  left-handed 
minority. 

Of  the  102  cases  in  the  sample,  9  were  found 
to  be  left-handed  by  simple  questioning.  This 
agrees  with  the  estimates  of  other  workers; 
but  it  relates  to  what  may  be  termed  “social"’ 
left-handedness.  It  is  known,  however,  that  a 
number  of  44  genetically  ”  left-handed  children 
(as  determined  by  hair-whorls,  etc.)  become 
socially  right-handed,  either  through  education 
or  imitation  (Eustis,  1949,  and  others).  The 
proportion  of  true  left-handedness  (known  as 
sinistralism)  is  therefore  higher  than  9  per  cent ; 
estimates  vary  from  about  17  per  cent  up¬ 
wards  (Friedman,  Golomb,  and  Mora,  1952; 
Woo  and  Pearson,  1927). 

We  may  therefore  suppose  that  an  unknown 
number  of  genetically  left-handed  children 
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(possibly  as  many  as  9  or  10)  were  included  on 
the  right-hand  side  of  the  investigation  as 
determined  by  questioning.  These  would  tend 
to  obscure  the  real  differences  present. 

The  importance  of  this  is  statistical.  The 
difference  in  mean  rate  of  space  loss  on  left 
and  right  sides  in  the  lower  DE  group  is  sub¬ 
significant  (T7  times  the  Standard  Error); 
but  for  those  who  have  qualms  about  accepting 
this  level  of  significance,  I  would  suggest  that, 
if  the  true  proportion  of  sinistralists  were 
known  and  allowed  for,  conventional  signifi¬ 
cance  would  probably  be  reached.  It  is  also 
worth  noting  that  this  tendency  had  been 
observed  in  a  small  group  in  1951,  and  the 
addition  of  these  cases  to  the  present  material 
would  also  raise  the  level  of  significance. 

POSSIBLE  EXPLANATIONS 

If  these  differences  are  not  due  to  chance, 
some  explanation  must  he  sought:  why,  in 
cases  of  double  extractions,  should  the  space 
loss  be  less  rapid  on  the  left  side  ?  Five  possible 
theories  suggest  themselves;  there  may  be 
others.  I  will  examine  each  in  turn. 

1.  Theory  of  the  Biological  Inferiority  of  the 
Left  Side. — This  was  the  first  possibility  to 
which  I  turned.  The  inference  would  be  that 
the  left  side  is  a  little  more  plastic  than  the 
right;  hence  more  easily  affected  by  adverse 
forces,  but  by  the  same  token,  more  responsive 
to  a  restoring  force  such  as  the  tongue.  This 
theory  once  had  a  considerable  following,  but 
now  seems  to  be  out  of  fashion.  A  strong 
argument  in  favour  of  it  is  the  fact  that  cleft 
palates  occur  twice  as  frequently  on  the  left 
side  as  on  the  right  (Glass,  1959). 

Unfortunately,  the  theory  seems  to  break 
down  if  pressed.  Preferences  and  “dextrali- 
ties”  undoubtedly  exist,  and  have  been 
related  to  a  dominance  of  one  side  of  the 
cerebral  cortex  over  the  other  (Peterson  and 
Fracarol,  1938);  but  these  distinctions  are  by 
no  means  absolute  (Woo,  1928;  Wevill,  1928), 
and  there  is  great  power  of  adaptation  and 
transference  following  injury  (Bethe,  1932). 
Perhaps  the  strongest  argument  against  it  is 
the  fact  that,  on  the  average,  the  right  eye 
is  no  better  than  the  left  eye;  and  that  where 
an  ocular  preference  is  evident,  no  correlation 


can  be  found  between  ocular  and  manual 
dextralism  (Woo  and  Pearson,  1927). 

2.  Theory  of  Differential  Tongue  Activity. — 
If  it  could  be  shown  that  the  tongue  muscles 
were  normally  stronger  or  more  active  on  the 
left  side,  the  results  would  be  explained.  Un¬ 
fortunately,  however,  the  only  investigators  of 
the  subject,  so  far  as  I  am  aware  (Block, 
Disher,  and  Froeschels,  1957),  found  that 
right-handed  people  were  right-tongued ;  the 
congruity  observed  (70  per  cent)  being  greater 
than  that  for  foot,  ear,  or  eye  dominance. 

It  may  be  asked,  why  does  this  not  have  a 
greater  effect  ?  The  answer  may  be  that  every 
muscular  action  is  accompanied  by  a  reciprocal 
thrust  somewhere,  and  there  may  be  a  recipro¬ 
cal  bulge  on  the  non- active  side  which  cancels 
out  the  primary  effect.  Froeschels  (1960)  also 
noticed  that  local  factors,  such  as  prostheses, 
may  affect  the  tonguedness,  and  this  may  be 
relevant  in  reverse. 

3.  Theory  of  Differential  Eruption  of  Pre- 
molars. — We  know  that  the  vigour  with  which 
the  premolars  erupt  is  capable  of  reopening 
some  of  the  lost  space.  To  account  for  the 
differences  observed,  the  preinolars  would 
have  to  erupt  earlier  on  the  left  side.  Braccesi 
(1960a,  b)  found,  however,  that  in  normal 
children  eruption  times  were  symmetrical  on 
left  and  right  sides.  In  children  with  abnor¬ 
malities,  eruption  was  asymmetrical,  but  it 
was  irregular,  following  no  clear  pattern. 

4.  Theory  of  Differential  Incidence  of  Tongue 
Diversion. — If  additional  extractions  occurred 
more  frequently  on  the  right  side,  the  tongue 
bulge  might  be  weakened  by  diversion  on  that 
side  more  often.  Salzmann  (1937)  has  observed 
a  slight  difference  in  the  frequency  of  extraction 
of  first  permanent  molars  on  the  two  sides ;  but 
so  far  as  my  sample  was  concerned,  diversion 
of  tongue  bulge  occurred  with  equal  frequency 
on  left  and  right  sides.  More  recently  Halikis 
(1960)  has  reported  no  significant  difference 
between  left  and  right  sides  in  the  incidence  of 
deciduous  molar  extractions. 

5.  Theory  of  Skeletal  Asymmetry. — So  far 
we  have  sought  without  success  to  find  a 
differential  checking  factor  operating  more 
strongly  on  the  left  side.  Suppose,  however, 
that  the  checking  agent  is  constant,  but  its 


field  of  operation  is  asymmetrical ;  this  might 
explain  the  results,  and  however  fantastic  it 
may  appear  at  first  sight,  this  is  the  view  which 
I  have  come  to  hold. 

We  are  accustomed  to  thinking  of  the  tongue 
as  a  primary  moulding  force;  but  if  over-riding 
skeletal  or  muscular  factors  intervene,  the 
tongue  becomes  a  secondary  force  producing 
limited  local  effects.  In  severe  skeletally  post¬ 
normal  cases,  for  instance,  proclination  of  the 
lower  incisors  may  be  seen.  Clinch  (1958b) 
and  Harvold  (1951)  have  shown  the  effort  at 
adaptation  in  grossly  abnormal  cases.  It  seems 
logical  to  suppose  that,  if  some  asymmetry 
were  normally  present,  the  tongue  would  come 
into  closer  contact  with  the  dental  arches  on  the 
more  inset  side.  The  response  to  be  expected 
would  be  some  type  of  tooth  movement;  but 
if  this  were  prevented  by  external  muscular 
force,  the  effect  of  closer  apposition  of  the 
tongue  might  be  seen  in  a  more  efficient  check¬ 
ing  action  in  cases  of  early  loss,  and  perhaps 
in  a  differential  caries  incidence,  due  to  an 
improved  scouring  action. 

This  might  not  occur  in  every  case :  since  we 
are  dealing  with  the  mean,  the  asymmetries 
might  be  widely  distributed  but  slight  in 
degree,  or  more  marked  but  confined  to  fewer 
cases. 

Asymmetries  occur  in  the  body  generally 
(an  obvious  example  being  the  position  of  the 
heart) ;  and  we  know,  for  instance,  that  the 
right  humerus  is  usually  a  little  longer  than 
the  left.  Harvold  (1951)  has  demonstrated 
asymmetries  of  the  skull;  Berger  (1957)  and 
Jackson  (1937)  have  drawn  attention  to 
asymmetries  of  the  face.  There  is,  however, 
very  little  material  relating  to  asymmetries 
of  the  dental  arches  themselves,  and  in  order 
to  examine  this  question  I  decided  to  make  a 
few  simple  tests. 

DENTAL  ASYMMETRIES  OBSERVED 

My  starting  point  was  the  Presidential 
Address  given  before  this  Society  by  Rix 
(1946).  He  observed  that,  of  27  children  with 
atypical  swallowing  habits,  6  showed  linguo- 
occlusion  of  upper  cheek  teeth  on  the  left  side, 
but  only  1  did  so  on  the  right.  I  examined 
two  representative  samples  of  orthodontic 
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patients  who  had  come  under  my  care 
at  different  periods,  in  Coventry  and  in 
Birmingham  respectively.  I  also  reviewed  the 
102  research  patients,  for  whom  I  had  measured 
the  relation  of  the  upper  and  lower  dental 
centre-lines. 

The  three  asymmetries  which  I  looked  for 
were:  (1)  unilateral  linguo-occlusion  of  upper 

Table  III. — Significance  of  Asymmetries 

A 

1.  Significant  results  (difference  from  expectation  more 

than  2  times  Standard  Error): 

a.  In  102  research  patients  (mean  age  8  yr.  5  mth.), 

lower  dental  centre-line  was  displaced  to  the  right 
more  frequently  than  the  left. 

b.  The  mean  displacement  was  0-35  mm.  to  right  of 

upper  centre. 

2.  Just  or  nearly  significant  results  (difference  T9  to 

2-0  times  Standard  Error): 

c.  In  a  group  of  200,  consisting  of  125  practice  cases 

(mean  age  10  yr.  8  mth.)  in  Coventry,  and  75  clinic 
cases  (mean  age  11  yr.  2  mth.)  in  Birmingham, 
unilateral  linguo-occlusion  of  upper  cheek  teeth 
occurred  more  frequently  on  the  left  side  than 
the  right. 

d.  In  the  same  group,  unilateral  post-normal  occlusion 

of  a  difference  of  1  mm.  or  more  occurred  more 
frequently  on  the  right  side  than  the  left. 

( N.B . — Both  tendencies  were  observed  in  both 
sets  of  cases.) 

B 

3.  Non- significant  but  possibly  relevant  results  (difference 

below  T5  times  Standard  Error): 

e.  In  the  125  Coventry  practice  cases,  unilateral 

linguo-occlusion  of  one  or  more  upper  incisors 
occurred  more  frequently  on  the  left  side  than  the 
right. 

(N.B. — This  tendency  was  not  observed  in  the 
same  degree  in  Birmingham;  though  there  were 
many  more  cases.) 

f.  In  59  cases  of  asymmetry  from  the  group  of  200, 

caries  at  time  of  examination  was  a  little  more 
frequent  on  the  right  side  than  the  left. 

(N.B. — This  tendency  was  observed  in  all  the 
sub-groups.) 

(D.M.F.  and  recurrent  caries  figures,  where  available, 
tended  to  follow  the  same  pattern  in  general.) 

cheek  teeth;  (2)  unilateral  linguo-occlusion  of 
one  or  more  upper  incisors;  (3)  unilateral  post¬ 
normal  occlusion  in  substantially  unmutilated 
cases.  Note  was  also  taken  of  the  relative 
caries  incidence  on  the  two  sides.  The  results 
have  been  classified  statistically  as  before, 
but  more  detailed  figures  will  be  found  in  the 
Appendix.  The  most  reliable  results  are  shown 
in  Table  III  A. 

All  these  can  be  regarded  as  significant,  if 
account  is  taken  of  the  consistency  of  the 
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sub-groups.  Since  the  post-normal  cases  were 
unmutilated,  the  mean  displacement  of  the 
lower  centre-line  to  the  right  can  be  linked 
with  the  higher  incidence  of  post-normal 
occlusion  on  the  right.  It  was  interesting  to 
find  this  confirmed  by  our  Secretary,  Mr. 
Leighton,  who  kindly  sent  me  details  of  204 
children  in  London,  aged  3^  years.  He  found 
25  cases  of  unilateral  post-normal  occlusion, 
of  which  20  were  on  the  right,  and  only  5  on 
the  left  (Leighton,  1960). 

The  higher  incidence  of  linguo-occlusion  of 
cheek  teeth  on  the  left  side  agrees  with  Rix’s 
findings.  As  will  be  seen  in  Table  III  B,  which 
shows  the  less  conclusive  results,  I  found  the 
same  tendency  in  the  upper  incisor  region  in 
Coventry. 

In  Birmingham,  however,  it  was  not  present 
in  the  same  degree ;  but  there  were  many  more 
cases  of  this  type.  I  formed  the  opinion  that 
the  different  system  of  referring  patients  in 
Birmingham  might  have  led  to  the  inclusion 
of  a  larger  proportion  of  cases  due  to  local 
causes,  which  in  Coventry  might  have  been 
filtered  off  by  the  referring  practitioners. 
These  may  have  overlaid  and  concealed  the 
smaller  number  due  to  more  deep-seated 
causes. 

Although  the  differences  were  not  great 
enough  to  be  significant,  the  initial  caries 
incidence,  in  the  asymmetrical  cases,  fitted 
into  a  pattern  consistent  with  the  view  that 
the  tongue  might  have  a  rather  greater 
scouring  action  on  the  left  side.  This  pattern 
was  followed  in  all  the  sub-groups.  An  excep¬ 
tion  was  found  in  the  D.M.F.  and  recurrent 
caries  figures  for  one  of  the  sub-groups 
comprising  linguo-occlusion  of  upper  cheek 
teeth,  but  only  in  the  lower  arch.  This 
may  actually  strengthen  the  interpretation, 
as  in  these  cases  one  might  expect  the 
tongue  to  be  less  closely  applied  to  the  lower 
cheek  teeth  on  the  affected  side,  through 
mechanical  obstruction  by  the '  inset  upper 
arch. 

OTHER  ASYMMETRIES  REPORTED 

We  have  now  reached  the  point  where  a 
latent  tendency  to  asymmetry  has  been 
revealed,  confirmed  in  a  number  of  different 


places  and  by  more  than  one  observer.  The 
mental  picture  I  have  is  of  an  upper  arch  which 
tends  to  be  slightly  flattened  or  compressed  on 
the  left  side,  and  a  lower  arch  which  is  more 
often  slewed  or  deviated  to  the  right.  This 
might  be  an  effort  to  accommodate  itself  to  the 
asymmetrical  upper  arch,  in  which  case  the 
attempt  periodically  fails,  leading  to  a  cross¬ 
bite;  or  it  may  arise  independently. 

There  is  scattered  throughout  the  literature  a 
series  of  observations  which  point  in  the  same 
direction.  Friel  (1958)  found  the  upper  first 
permanent  molar  significantly  more  rotated 
on  the  left  side  than  on  the  right.  Lysell  (1955) 
reported  a  marked  difference  in  the  angle  of 
the  palatal  rugae  on  the  two  sides.  Most 
important  for  our  purposes,  Lundstrom  (1951) 
found  two  asymmetries  in  the  maxilla,  which 
he  regarded  as  connected.  In  an  unselected 
sample  of  139  boys  aged  13,  he  found  a  higher 
frecpiency  of  crowding  on  the  left  side,  and 
a  more  forward  positioning  of  the  upper 
first  permanent  molar  on  the  left  side;  the 
upper  centre-line  being  relatively  constant.  In 
both  cases  the  difference  was  significant,  and 
of  the  same  order  of  size. 

This  might  be  explained  by  a  differential 
frequency  in  the  loss  of  deciduous  teeth  on  the 
two  sides;  but  the  work  of  Halikis  already 
quoted,  and  I  hope  my  own  observations, 
would  discount  this  argument.  In  a  personal 
communication  (1960)  Professor  Lundstrom 
says  that  in  a  material  of  118  cases,  which 
partly  overlapped  the  series  referred  to,  he 
could  find  no  significant  difference  in  the 
incidence  of  early  extractions  on  the  two  sides. 
There  were  in  fact  slightly  fewer  upper 
extractions  on  the  left  side  (53  against  57). 
We  may  therefore  eliminate  premature  ex¬ 
tractions  as  an  explanation,  and  accept  the 
asymmetry  as  a  basic  tendency,  present  before 
any  extractions. 

In  Fig.  18  I  have  shown  the  change  in  the 
pattern  of  left-right  space  loss  that  results 
if  Lundstrom’s  correction  is  applied.  His 
figure  for  the  average  increase  in  crowding  on 
the  left  side  was  0*45  mm.;  and  this  has  been 
applied  as  a  negative  correction  in  cases  of 
primary  extractions  in  the  upper  left  quad¬ 
rant.  It  does  not  apply  in  reverse  as,  when 


extractions  w  ere  on  the  right  side,  the  control 
measurements  were  made  directly  on  to  the 
teeth,  and  would  not  be  affected.  In  short, 
in  any  future  work  on  these  lines,  one  must 
assume  that  the  upper  left  quadrant  starts 
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Fig.  18. — Differences  between  left  and  right  sides, 
after  applying  Lundstrom’s  correction,  using  1960 
figures  only.  Mean  rate  of  space  loss  in  mm.  per  year. 

with  an  average  “handicap”  of  0-45  mm.; 
perhaps  this  is  a  potential  bias,  which  shows 
itself  when  arch  pressures  are  released  by 
loss  of  a  deciduous  molar.  At  any  rate,  it  must 
be  taken  into  account. 

The  effect  of  the  correction  is  to  lower  the 
mean  rate  of  space  loss  due  to  the  extraction 
itself.  The  2  “left”  columns  in  the  upper  arch 
are  depressed,  leaving  the  other  6  columns 
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unchanged.  It  will  be  noticed  that  the  patterns 
of  upper  and  lower  arches  now  resemble  each 
other  more  closely.  There  is  now  little  differ¬ 
ence  between  left  and  right  sides  in  the  case 
of  single  extractions;  but  in  the  case  of  double 


asymmetries  which  appear  to  be  normally 
present. 

Lundstrom  could  offer  no  explanation,  but 
postulated  environmental  factors,  as  yet  un¬ 
known.  One  which  might  occur  to  us  is  early 


Fig.  19. — Commonest  types  of  birth  presentation.  Vertex  presentation,  A,  First  position 
(L.O.A.);  B,  Second  position  (R.O.A.).  ( From  Eden  and  Holland's  “ Manual  of  Obstetrics ”,  bv 
courtesy  of  Messrs.  J.  &  A.  Churchill .) 


extractions,  when  new  forces  come  into  play, 
the  difference  in  favour  of  the  left  side  is 
marked.  The  difference  in  the  upper  DE  group 
is  still  less  than  in  the  corresponding  lower 
group,  but  it  now  just  comes  within  the  range 
of  sub-significance. 

This  to  me  represen  ts  the  heart  of  the  matter. 
When  all  known  influences  have  been  allowed 
for,  we  are  left,  I  hope,  with  a  clear  picture  of 
an  asymmetrical  field  within  which  a  checking 
force,  presumed  to  be  the  tongue,  can  operate 
under  suitable  conditions.  As  might  be 
expected  from  its  anatomical  position,  this 
differential  checking  action  by  the  tongue  is 
more  clearly  manifested  in  the  lower  arch.  My 
explanation  may  not  be  correct ;  but  it  provides 
a  framework  into  which  all  the  observed 
facts  can  be  fitted,  and  I  therefore  suggest  that 
it  should  stand,  pending  a  better  one. 

POSSIBLE  REASONS  FOR  ASYMMETRY 

It  would  not  be  right  to  conclude  without 
some  speculation  as  to  the  reasons  for  the 
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thumb-sucking;  but  Leech  (1958),  Lundstrom 
(1958),  and  others  discount  its  permanent 
effect,  and  in  more  than  half  of  Leighton’s 
cases  of  unilateral  post-normal  occlusion,  digit¬ 
sucking  could  not  be  the  explanation.  Leighton 
himself  says  (1953) :  44  One  is  tempted  to  believe 
that  these  habits  only  maintain  a  relationship 
of  the  dental  arches  that  was  present  very 
early  in  life,  if  not  at  birth  A  This  I  believe  to 
be  very  near  the  truth  (Fig.  19). 

Vertex  presentations  constitute  the  great 
majority  of  all  labours,  and  the  two  commonest 
types  are  shown  here.  The  first  position  (left 
occiput  anterior)  occurs  in  53  per  cent  of 
vertex  presentations,  and  the  second  position 
(right  occiput  anterior)  in  21  per  cent.  The 
first  position  is  thus  more  than  twice  as 
common  as  the  second.  The  importance  of 
this  is  not  in  the  birth  itself,  but  in  the  fact 
that  this  position  is  taken  up  some  6  to  8  w  eeks 
before  birth,  according  to  my  medical  colleague 
Dr.  D.  R.  Patchett,  to  whom  I  am  indebted 
for  advice  on  this  (1960). 


Dr.  Patchett  points  out  that  the  uterus  is 
presumably  moulded  to  the  bony  cavity  in 
which  it  lies,  and  that  the  mother’s  spinal 
column  presents  a  marked  bony  prominence 
in  the  posterior  wall  of  this  cavity.  In  the 
illustrations,  it  must  be  imagined  as  out  of 
sight  behind  the  foetus,  which  is  here  seen 
from  the  front.  In  the  first,  or  commonest, 
position,  the  left  cheek  of  the  foetus  is  in 
juxtaposition  to  the  sacro-lumbar  prominence, 
and  the  possibility  of  a  limiting  pressure,  once 
a  certain  stage  in  development  had  been 
reached,  can  be  conceived.  In  the  second 
position,  any  such  pressure  would  be  on  the 
right  cheek.  The  possibility  of  some  such 
influence  at  a  late  stage  of  foetal  life  appears 
to  be  conceded  by  various  authorities,  in¬ 
cluding  Drew-Sinythe,  quoted  by  Trevor 
Johnson  (1947),  and  Hamilton,  Boyd,  and 
Mossman  (1945). 

This  view,  however,  does  not  depend  on 
mere  conjecture.  In  a  very  interesting  report 
published  in  1949,  Miss  Clinch  correlated  the 
type  of  birth  presentation  with  flattening  of 
the  maxillary  arch  at  ages  from  1^  to  5  years. 
In  38  first-position  cases,  she  observed  flatten¬ 
ing  on  the  left  side  in  9  cases,  but  on  the  right 
side  in  only  1.  In  28  second-position  cases, 
flattening  w  as  seen  on  the  right  side  in  5  cases, 
but  on  the  left  in  only  2.  Ignoring  the  cases 
which  were  apparently  unaffected,  the  correla¬ 
tion  appears  to  be  very  strong,  though  not 
quite  perfect. 

This  is  by  no  means  the  w  hole  story.  There 
is  in  Miss  Clinch’s  series  an  unexplained 
residuum  of  cases  with  a  bias  towards  flatten¬ 
ing  on  the  left  side,  and  it  would  be  wise  to 
admit  that  we  knowr  very  little  about  pre-natal 
and  early  post-natal  influences.  Gesell  (1941) 
attaches  great  importance  to  the  44  tonic  neck 
reflex  ”,  which,  he  states,  44  dominates  the 
waking  life  of  the  infant  for  some  twelve 
weeks  ”.  This  may  create  intrinsic  muscular 
pressures  operating  more  on  one  side  than 
the  other.  He  was  able  to  trace  this  reflex 
as  far  hack  as  the  28th  w  eek  after  conception. 
In  both  pre-natal  and  post-natal  subjects,  a 
strong  preference  for  a  right-handed  type  of 
behaviour  w  as  noted  (Gesell  and  Ames,  1947). 
It  may  be  that  the  final  birth  position  is 


itself  brought  about  by  a  right-  or  left-handed 
pattern  of  behaviour  during  the  earlier  period 
of  free  movement,  chance  sometimes  causing 
a  right-handed  baby  to  settle  into  a  left- 
handed  birth  position,  or  vice  versa;  this 
might  account  for  some  anomalies. 

Finally,  the  apparent  swing  of  the  mandible 
to  the  right  may  be  initiated  in  the  first  2  weeks 
after  birth,  most  of  w  hich  is  spent  sleeping  on 
the  right  side.  This  is  the  position  of  greatest 
comfort,  especially  after  a  feed,  since  it  takes 
weight  off  the  heart;  and  for  this  reason 
newborn  babies  are  normally  laid  on  the  right 
side  by  the  nurse.  After  w  atching  a  number  of 
babies  of  up  to  2  weeks  old,  I  felt  that 
gravitational  action  of  the  tongue  might 
perhaps  play  an  appreciable  part  during  that 
period. 

There  is,  of  course,  no  end  to  the  possibilities 
of  speculation;  but  I  hope  I  may  have  opened 
up  a  new  field  of  interest  and  further  study  for 
members  of  this  Society. 

SUMMARY  AND  CLINICAL  COMMENTS 

Using  the  method  of  cross-sectional  study 
prior  to  the  eruption  of  premolars,  it  has  been 
shown  that  the  mean  rate  of  space  loss,  when 
two  adjacent  deciduous  molars  are  extracted 
simultaneously,  is  significantly  less  than  might 
be  expected  from  a  consideration  of  the  effect 
of  extracting  the  constituent  teeth  singly. 
There  is  in  fact  no  evidence  that  the  ill-effects 
are  usually  any  greater  than  when  one  second 
deciduous  molar  is  extracted  alone.  Certain 
associations  with  tongue  behaviour  and  cuspal 
lock  have  been  pointed  out,  and  the  most 
favourable  results  were  observed  in  the  lower 
arch.  The  checking  effect  was  found  to 
operate  more  efficiently  on  the  subject's 
non-dominant  side  (usually  the  left),  and  the 
explanation  of  this  is  thought  to  he  the 
presence  of  a  tendency  towards  skeletal 
asymmetry,  which  is  to  be  regarded  as  normal 
for  the  human  race. 

The  precise  clinical  applications  will  depend 
on  how  far  the  conclusions  reached  can  be 
generally  accepted.  For  those  who  feel  that  a 
coherent  pattern  has  emerged,  the  implication 
would  seem  to  be  that  the  second  deciduous 
molar  should  he  regarded  as  the  key  tooth  in 
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the  deciduous  and  early  mixed  dentition. 
Once  this  tooth  is  condemned,  it  would  appear 
to  be  advantageous,  in  most  cases,  to  remove 
the  adjacent  first  deciduous  molar  as  well,  so 
as  to  allow  natural  space-maintaining  forces 
more  play.  This  policy  can  be  followed 
with  more  confidence  when  the  extractions 
are  in  the  lower  arch,  and  results  will  often 
be  better  on  the  left  side  (in  right-handed 
patients).  It  would  perhaps  be  wise  not  to 
go  further  than  that  at  present;  but  a  study 
of  local  conditions  in  each  case  may  influence 
prognosis. 

Two  points  must  be  emphasized.  Unplanned 
extractions  are  still  to  be  deplored;  and  our 
present  knowledge  is  so  limited,  in  relation  to 
the  high  variability  in  response,  that  it  is  still 
necessary  to  follow  through  each  case  indivi¬ 
dually  to  determine  whether  a  space  retainer 
may  become  necessary.  It  is  hoped  that 
further  study  of  the  material  will  throw 
more  light  on  the  associated  aspects  in  due 
course. 
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STATISTICAL  APPENDIX 

The  principal  figures  referred  to  in  the  text  are  given  below: — 

1.  Mean  Rate  of  Space  Loss  (Fig.  6). 

Upper  arch:  D  group  (1951):  0-83  mm.  per  year 
E  group  (1951):  2-24  mm.  per  year 
E  group  (1960):  2-03  mm.  per  year 

I)E  group  (1960):  2-02  mm.  per  year  (corrected  to  T95) 
Lower  arch :  D  group  (1951):  0-91  mm.  per  year 
E  group  (1951):  T68  mm.  per  year 
E  group  (1960):  T69  mm.  per  year 
DE  group  (1960):  T27  mm.  per  year 
Number  in  each  group  (1960  only) 

Upper  E  group:  24  Upper  DE  group:  26 

Lower  E  group :  27  Lower  DE  group :  25 

Standard  Deviation  in  each  group  (1960  only) 

LTpper  E  group:  0-97  mm.  per  year  f  (to  obtain  Standard 
Upper  DE  group:  T61  mm.  per  year  J  Error,  these  values 

Lower  E  group:  1T1  mm.  per  year  j  should  be  divided 

Lower  DE  group:  1-82  mm.  per  year  by  5  approximately) 


31/50  (62  per  cent) 
13/52  (25  per  cent) 


2.  Clinical  Observations  (Table  II). — 

a.  Frequency  of  “good”  and  '"poor"  cuspal  locks  (excluding  doubtful  cases) 

Upper  E  group:  ‘"Good”,  3;  “Poor”,  20;  Total  23 

Upper  DE  group:  “Good”,  6;  “Poor”,  19;  Total  25 

Lower  E  group:  “Good”,  11;  “Poor”,  16;  Total  27 

Lower  DE  group:  “Good”,  13;  “Poor”,  12;  Total  25 

b.  Frequency  of  “tongue  bulge ”  (active  or  passive)  (excluding  doubtful  cases) 

Upper  E  group:  observed  in  10  out  of  20  cases  (50  per  cent) 

Upper  DE  group:  observed  in  17  out  of  20  cases  (85  per  cent) 

Lower  E  group:  observed  in  16  out  of  25  cases  (64  per  cent) 

Lower  DE  group:  observed  in  17  out  of  21  cases  (81  per  cent) 

c.  Frequency  of  “ diversion ”  of  tongue  bulge  (actual  or  potential)  (i.e.,  frequency  of  additional  extractions  in 

opposing  quadrant) 

Upper  E  group:  recorded  in  18  cases  out  of  24 
Upper  DE  group:  recorded  in  13  cases  out  of  26 
Lower  E  group :  recorded  in  8  cases  out  of  27  f 
Lower  DE  group :  recorded  in  5  cases  out  of  25  J 

d.  Comparison  of  cases  with  and  without  tongue  bulge  (lower  E  group) 

With  bulge:  16  cases.  Mean  rate  of  space  loss:  1-35  mm.  per  year 
Without  bulge:  9  cases.  Mean  rate  of  space  loss:  2-27  mm.  per  year 
Standard  Deviation:  with  bulge:  0-70  mm.  per  year  (-f-4  to  give  S.E.) 

Standard  Deviation:  without  bulge:  1-45  mm.  per  year  (-^3  to  give  S.E.) 

e.  Comparison  of  cases  with  il' good ”  and  “poor”  cuspal  lock  (lower  DE  group) 

Good  lock  cases:  Mean  rate  of  space  loss:  0-91  mm.  per  year  (13  cases) 

Poor  lock  cases:  Mean  rate  of  space  loss:  1-60  mm.  per  year  (12  cases) 

Standard  Deviation:  good  lock  cases:  L97  mm.  per  year 
Standard  Deviation:  poor  lock  cases:  1-55  mm.  per  year 

f.  Influence  of  Diversion  of  Tongue  Bulge  (upper  DE  group) 

Mean  rate  of  space  loss  for  diverted  cases:  2-25  mm.  per  year 
Mean  rate  of  space  loss  for  non-diverted  cases:  1-79  mm.  per  year 

g.  Influence  of  type  of  swallowing  behaviour  (as  observed  by  palpation  of  masseter  muscle)  (lower  DE  group  cases 

with  tongue  bulge) 

Mean  rate  of  space  loss  with  teeth-together  swallow:  0-46  mm.  per  year 
Mean  rate  of  space  loss  with  teeth-apart  swallow:  1-29  mm.  per  year 
Standard  Deviation :  T.T.  swallow:  0-84  mm.  per  year  (8  cases) 

Standard  Deviation:  T./A.  swallow:  1-61  mm.  per  year  (9  cases) 


3.  Asymmetries  (Table  III). — 

a.  Displacement  of  dental  centre-line.  Of  the  102  research  cases,  the  lower  dental  centre-line  was  displaced  (relatively 

to  the  upper)  as  follows:  to  the  left,  in  31  cases;  to  the  right,  in  46  cases;  the  remaining  25  eases  having  no 
displacement.  Additional  extractions  were  symmetrically  disposed.  (Mean  displacement  0-35  mm.  to  right.) 

b.  Unilateral  linguo-occlusion  of  upper  cheek-teeth: 

Coventry:  Number  examined:  125.  L-0  on  left:  5  cases.  On  right:  2  cases 

Birmingham:  Number  examined:  75.  L-0  on  left:  2  cases.  On  right:  0  cases 

c.  Unilateral  post-normal  occlusion  (substantially  unmutilated  cases): 

Coventry:  Number  examined:  125.  P.N.O.  on  left:  4  cases.  On  right:  9  cases 

Birmingham:  Number  examined:  75.  P.N.O.  on  left:  1  case.  On  right:  3  cases 
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d.  Unilateral  linguo-occlusion  of  upper  incisors: 

Coventry:  Number  examined:  125.  L-0  on  left:  10  cases. 

Birmingham :  Number  examined:  75.  L-0  on  left:  13  cases. 

e.  Cavities  at  time  of  examination  (asymmetrical  cases  only): 


On  right :  5  cases 
On  right:  12  cases 


Coventry : 
Birmingham: 
Coventry : 
Birmingham : 
Coventry : 
Birmingham : 


“cheek-teeth”  group:  11  on  left  side, 
“cheek-teeth”  group:  2  on  left  side, 
“post-normal”  group:  15  on  left  side, 
“post-normal”  group:  2  on  left  side, 
“incisor”  group:  22  on  left  side, 
“incisor”  group:  21  on  left  side. 


18  on  right  side 
3  on  right  side 
18  on  right  side 
6  on  right  side 

23  on  right  side 

24  on  right  side 


4.  Differences  between  Left  and  Right  Sides  (Amended)  (Fig.  18). — 


No. 

Mean  rate 

Standard 

Group 

Side 

of  cases* 

of  space  loss 

Deviation 

Upper  E 

Left 

13 

2-07  mm.  per  year 

0-86  mm.  per  year 

Upper  E 

Right 

11 

L75  mm.  per  year 

1-03  mm.  per  year 

Upper  DE 

Left 

10 

1*23  mm.  per  year 

1-82  mm.  per  year 

Upper  DE 

Right 

16 

2-26  mm.  per  year 

1-42  mm.  per  year 

Lower  E 

Left 

14 

1-79  mm.  per  year 

1-20  mm.  per  year 

Lower  E 

Right 

13 

1-59  mm.  per  year 

0-98  mm.  per  year 

Lower  DE 

Left 

13 

0-70  mm.  per  year 

1-55  mm.  per  year 

Lower  DE 

Right 

12 

1-89  mm.  per  year 

1-88  mm.  per  year 

*  After  correction  for  “  social  ”  left-handedness. 


DISCUSSION 

The  President  congratulated  Mr.  Breakspear  on  doing 
a  research  of  that  size  while  he  was  mainly  engaged  in 
private  practice.  It  was  quite  amazing.  He  hoped  that 
it  might  stimulate  one  or  two  other  members  who  were 
in  private  practice  to  produce  some  form  of  research. 

The  President  then  called  on  Mr.  A.  C.  Campbell  to 
open  the  discussion. 

Mr.  Campbell  said:  I  would  like  to  thank  Mr. 
Breakspear  for  his  paper,  for  bringing  to  our  notice  the 
results  of  much  painstaking  effort,  and  also  for  delving 
into  regions  far  removed  from  our  field  of  activities  to 
seek  explanations  for  some  of  his  findings. 

He  has  given  us  evidence  to  show  that  there  is  no 
greater  rate  of  space  loss  when  two  adjacent  deciduous 
molars  are  extracted  simultaneously,  than  when  a  second 
deciduous  molar  alone  is  removed.  Over  the  whole  series 
of  cases,  however,  the  difference  in  rate  of  space  loss  is 
not  statistically  significant.  When  he  analyses  the  rates 
for  left  and  right  sides,  however,  differences  are  shown 
which  come  within  the  range  of  statistical  consideration, 
and  may  possibly  be  considered  significant.  From  a 
clinical  point  of  view,  of  course,  as  Mr.  Breakspear 
suggests,  we  must  consider  each  case  individually  both 
in  advising  extractions,  and  possibly  in  advising  space 
maintainers,  but  I  think  that  we  shall  want  to  consider 
the  whole  matter  most  carefully  before  advising  the 
removal  of  a  sound  lower  left  first  deciduous  molar  in  a 
right-handed  child,  at  the  same  time  as  a  second  deciduous 
molar,  which  has  to  be  removed  because  of  caries. 

Mr.  Breakspear  has  described  various  “  checking  ” 
factors  which  would  tend  to  reduce  the  rate  of  space  loss, 
but  I  wonder  if  he  was  able  to  note  any  correlation  with 
general  physique  and  vitality.  For  want  of  a  better  term 
— Was  the  rate  of  space  loss  in  any  way  allied  to  good 
or  poor  growth  potentials  ?  In  this  connexion,  I  think  it 
would  be  of  value  to  know  something  of  the  skeletal 
form,  and  also  the  soft-tissue  morphology  and  behaviour. 
For  example,  we  all  recognize  the  Skeletal  III  type  of 
case  which  frequently  exhibits  spacing  in  the  lower  arch. 
In  such  a  case  one  would  not  expect  to  see  space  loss 
following  premature  extractions  in  the  lower  arch. 
Similarly,  we  recognize  that  the  soft  tissues  influence  the 
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centrifugal  development  of  the  dental  arches,  so  that 
at  one  extreme  we  find  splaying  out  and  spacing  of  the 
teeth,  whilst  at  the  other  extreme  we  find  crowding. 
We  would  not  expect  to  see  the  same  types  of  space  loss 
in  these  two  types  of  case. 

It  seems  to  me  that  there  may  be  some  additional 
factor  at  work  to  help  explain  the  small  rate  of  space  loss 
when  two  adjacent  deciduous  molars  are  extracted.  It 
has  been  suggested  by  Ballard,  I  think,  that  the  lingual 
collapse  of  lower  incisors  is  materially  the  same  no  matter 
which  cheek  teeth  are  extracted,  so  that  the  loss  of  one 
or  two  teeth  should  make  little  difference  here.  However, 
as  Mr.  Breakspear  suggests,  where  two  teeth  have  been 
removed  it  is  easier  for  the  tongue  to  insinuate  itself  into 
the  gap  and  so  have  a  better  chance  of  holding  back  the 
first  permanent  molar.  In  the  upper  arch,  however,  he 
has  shown  the  rate  of  space  loss  to  be  greater,  and  suggests 
that  the  tongue  does  not  so  readily  occupy  this  space  to 
hold  back  the  first  permanent  molar.  Is  it  not  possible 
that  the  difference  between  upper  and  lower  arches  is 
related  to  the  different  paths  of  eruption  which  the  upper 
and  lower  molars  follow  ?  We  have  all  seen  how,  when 
they  are  “stacked  up”,  the  upper  molars  tend  to  move 
downwards  and  forwards  with  great  rapidity  whenever 
they  are  given  the  opportunity. 

As  far  as  the  left-right  differences  are  concerned, 
the  theory  of  skeletal  asymmetry  has  much  to  support  it, 
and  one  appreciates  that  facial  symmetry  is  rare.  For 
example,  it  is  well  known  that  if  one  lateral  half  of  a  full- 
face  photograph  is  mirrored  to  produce  a  symmetrical 
full-face  photograph,  the  “faked"  picture  may  well  be 
unrecognizable  when  compared  with  the  original  subject. 
However,  I  feel  a  little  doubtful  about  accepting  the 
suggested  causation.  We  would  agree  that,  although  a 
persistent  sucking  habit  may  produce  derangements  of 
occlusion,  these  will  not  persist  when  the  habit  is  given 
up  unless  there  is  some  other  abnormality  present  which 
fosters  them.  I  think  also  that  we  would  agree  that  the 
pressures  exerted  are  unlikely  to  affect  either  the  amount 
or  direction  of  skeletal  growth.  Similarly,  I  find  it  diffi¬ 
cult  to  accept  that  the  transient,  although  powerful,  pres¬ 
sures  exerted  on  the  foetus  before,  during,  and  after  birth 


can  have  any  long-lasting  effects  unless  there  has  been 
gross  trauma.  I  think  that  it  would  be  interesting  to  know 
something  of  the  genetic  background  of  the  individuals 
showing  the  asymmetries,  for  there  are  many  varia¬ 
tions  of  the  skeletal  pattern  which  we  are  prepared  to 
accept  as  genetically  determined. — Why  not  asymmetries 
also  ? 

It  is  difficult,  of  course,  to  know  which  is  the  chicken 
and  which  is  the  egg,  but  a  more  persistent  locally  acting 
factor  might  be  the  mechanism  of  mastication  for  the 
particular  individual.  Many  people  have  a  “favourite” 
chewing  side,  and  of  course  in  adult  life  in  particidar  there 
may  be  many  factors  contributing  to  this,  but  Eschler 
did  suggest  from  his  electromyographic  recordings  in 
infants  that  action  potentials  were  not  bilaterally  asym¬ 
metrical.  It  is  possible  that  this  asymmetry  may  persist 
with  moulding  effects  upon  the  teeth  and  their  supporting 
structures. 

In  conclusion  I  would  like  to  thank  Mr.  Breakspear 
for  letting  me  see  the  draft  of  his  paper  beforehand,  and 
I  would  congratulate  him  on  its  production,  for  I  know 
how  much  time  from  his  practice  it  must  have  demanded 
of  him. 

Mr.  B.  C.  Leighton  said  that  he  had  noticed,  during 
the  course  of  his  own  researches  on  infants  at  birth,  that 
the  incidence  of  asymmetry  at  birth  was  not  uncommon 
and  was  sometimes  quite  extreme.  Examination  of  the 
infants  subsequently  showed,  in  the  majority  of  cases, 
that  that  asymmetry  disappeared,  but  that  was  perhaps 
supported  by  the  observations  of  Brodie  on  asymmetry 
of  the  cranium  at  birth.  Brodie  noticed  in  some  infants 
that  the  cranium  was  so  compressed  during  birth  that 
there  was  overlapping  of  the  parietal  and  frontal  bones 
and  that  that  disappeared  within  the  first  six  weeks  after 
birth. 

He  was  inclined  to  agree  with  Mr.  Campbell  that  the 
influence  of  birth  itself  and  pre-natal  posture  was  probably 
rather  a  doubtful  aetiological  factor.  He  confirmed  that 
he  noticed  repeatedly  that  post-normality  occurred  more 
frequently  on  the  right  side  than  the  left  where  it  was 
one-sided  post-normality. 

Did  Mr.  Breakspear  differentiate  between  closure  of 
space  from  the  front  of  the  mouth  from  closure  of  space 
by  forward  movement  of  molars  ?  These  seemed  to  be 
rather  important  aspects  of  it,  that  space  could  be 
closed  by  collapse  of  the  incisor  segment  or  by  forward 
movement  of  the  molars. 

Miss  L.  M.  Clinch  said  Mr.  Campbell  had  queried  masti¬ 
cation  and  that  was  a  point  which  Mr.  Breakspear  had  not 
mentioned.  That  might  have  a  bearing  on  many  of  the 
effects  after  early  loss  of  teeth;  more  mastication  on  one 
side  would  result  in  more  attrition  on  that  side  which 
would  interfere  with  the  cuspal  lock  which  must  be  a  very 
big  factor  in  retaining  space. 

The  centre  line  which  Mr.  Breakspear  had  mentioned 
as  having  become  displaced  at  8  years  of  age  very  often 
corrected  itself  at  a  later  stage.  It  was,  quite  often,  only 
a  temporary  displacement.  There  was  a  point  which 
Mr.  Leighton  had  made  which  she  also  wanted  to  ask 
Mr.  Breakspear  about.  In  the  lower  arch  one  very  often, 
after  loss  of  teeth,  got  a  lack  of  growth  anterior  to  the 
extraction,  whereas  in  the  upper  arch,  one  got  a  mesial 
drift  of  the  teeth  posterior  to  the  extraction.  It  did  not 
always  work  that  way,  but  there  was  a  difference  in  the 
two  arches  in  the  way  the  loss  of  space  arose.  Could 
Mr.  Breakspear  clear  that  point  up  ? 

Mr.  D.  T.  Hartley  said  that  Mr.  Breakspear  had 
explained  that,  with  a  normal  distribution  curve,  any 


figure  which  differed  from  the  mean  by  more  than  twice 
the  standard  deviation  had  only  a  one-in-twenty  likeli¬ 
hood  of  occurring  by  pure  chance.  Could  he  say  the 
corresponding  proportion  for  a  figure  which  differed  from 
the  mean  by  only  T5  times  the  standard  deviation,  so 
that  the  significant  results  could  be  evaluated  ? 

Mr.  J.  S.  Beresford  thanked  Mr.  Breakspear  for  his  very 
interesting  paper.  When  he  completed  the  hat  trick  and 
gave  his  third  paper,  Mr.  Beresford  hoped  Mr.  Breakspear 
would  be  able  to  include  a  statistical  discourse  on 
the  relevance  of  the  degree  of  disproportion  between  the 
tooth  size  and  bone  size,  and  the  age  at  which  the 
deciduous  tooth  was  extracted. 

On  nothing  more  than  clinical  observation,  one  felt 
that  the  amount  of  space  that  the  teeth  wanted  had  a  lot 
to  do  with  it,  and  the  age  at  which  the  loss  occurred. 
He  was  not  quite  sure  why  Mr.  Breakspear  had  rejected 
the  1951  figures.  If  the  1951  figures  and  the  1960  figures 
were  put  together,  there  was  virtually  no  difference 
between  left  and  right  side.  He  thought  one  should  be 
careful  not  to  construct  too  big  an  edifice  on  slender 
foundations. 

Mr.  Russell  asked  if  Mr.  Breakspear  had  any 
comment  to  make  on  the  question  of  cuspal  lock  and 
Angles  classification.  There  was  some  slight  significance 
on  the  question  of  the  dexterity  of  dental  surgeons  in 
general  and  their  preference  of  treatment  of  sides.  A  lot 
of  dental  surgeons  did  not  like  working  on  one  side  or 
the  other,  especially  in  difficult  cases,  such  as  child¬ 
ren.  He  did  not  know  whether  that  had  any  bearing 
at  all. 

Mr.  Allen  asked  whether  Mr.  Breakspear  would 
recommend  having  two  lower  teeth  extracted  in  a  case  in 
which  he  would  expect  the  tongue  to  bulge  in  and  occupy 
the  space  where  the  loss  of  one  was  certain. 

Another  speaker  said  that,  in  connexion  with  asym¬ 
metry,  he  had  noticed  that  in  cases  where  the  arches  were 
very  short  and  there  was  impaction  of  the  upper  first 
molar  by  the  upper  second  temporary  molar,  the  condi¬ 
tion  wras  usually  not  symmetrical.  One  would  find  one 
case  where  a  molar  was  so  far  forward  that  the  “E”  was 
loose — so  loose  that  one  could  almost  take  it  out,  or  it 
came  out.  In  other  cases,  the  impaction  was  very  much 
less  so  one  undertook  extraction  oneself,  wdiich  was 
obviously  necessary.  He  was  afraid  he  had  not  noticed 
whether  the  right  side  was  more  forward  than  the  left 
or  the  other  way  round.  Had  Mr.  Breakspear  ever 
noticed  that? 

Mr.  Breakspear ,  in  reply,  said  that  he  hoped  further 
study  would  be  forthcoming.  He  had  thrown  out  a  few 
ideas  and  had  not  been  so  heavily  “sat  on”  as  he  thought 
he  was  going  to  be. 

In  answer  to  Mr.  Campbell,  it  was  quite  right  to 
stress  the  need  for  caution  in  interpretation  of  residts. 
Even  a  difference  which  was  significant  might  occur 
by  chance;  on  the  other  hand,  they  knewr  that,  in 
most  of  their  working  life,  they  had  to  make  decisions 
clinically  without  all  the  evidence  they  would  like  to 
have  in  theory,  and  had  to  use  their  judgement  sometimes : 
and  if  a  thing  seemed  to  tie  up  with  other  things  and  make 
sense,  they  woxild  naturally,  as  clinicians,  have  a  bias 
in  its  favour.  The  statisticians  might  think  that  was  a 
wrong  bias;  but  the  universe  did  make  sense,  and  things 
which  appeared  to  make  sense  to  him  had  a  strong  argu¬ 
ment,  in  his  mind,  for  acceptance  pending  further 
evidence. 

There  was  a  negative  aspect  of  it,  as  he  had  tried  to 
point  out.  Although  the  difference  between  the  single 
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and  double  groups  was  not  significant,  it  was  always 
in  one  direction.  There  was  no  evidence  that  the  extrac¬ 
tion  of  two  teeth  produced  a  higher  rate  of  space  loss. 
There  was  a  small  amount  of  non-significant  evidence  in 
the  other  direction. 

The  other  questions  raised  would  help  to  explain 
variability.  There  was  a  big  variability  in  the  response 
of  people  to  those  extractions  within  each  individual 
group,  and  he  had  not  dealt  with  that  at  all  in  the  study; 
but  there  was  a  vast  mass  of  material  which  he  was 
hoping  in  due  course  to  analyse,  and  he  hoped  to  have 
the  answers  later  on.  He  would  prefer  not  to  comment 
on  them.  He  had  clinical  notes  on  all  those  things — 
skeletal  form,  etc.  It  took  a  long  time  to  work  them  out, 
and  also  to  be  quite  sure  that  one  was  comparing  two 
things  which  were  comparable.  One  of  the  difficulties 
was  that  one  might  compare  two  groups  where  there  was 
a  common  factor  which  overlapped  another  one,  and 
consequently  think  that  one  factor  was  the  explanation, 
when  it  was  due  to  something  else.  That  was  found  over 
cuspal  lock  and  tongue  bulging.  It  was  not  easy  to  find 
sub-groups  which  were  comparable;  but,  if  all  went  well, 
he  hoped  that  later  on  he  could  produce  something  on 
those  lines. 

With  regard  to  paths  of  eruption,  he  agreed  that  by  its 
nature  the  upper  molar  appeared  to  be  more  difficult 
to  check  than  the  lower,  which  might  partially  explain 
the  results. 

He  had  been  careful  to  say  that  thumb-sucking  was  not 
a  primary  cause  and  other  things  might  be.  Not  much 
was  known  about  it;  but  it  was  known  that  foundations 
once  laid  down  were  not  easily  altered,  and  he  would 
not  like  to  say  offhand  that  those  pre-natal  influences 
could  all  be  written  off  as  purely  temporary.  It  might  be 
so,  but  it  might  not  be  so;  and  Miss  Clinch’s  figures 
which  he  had  shown,  correlated  with  the  type  of  birth 
presentation,  pointed  strongly  to  the  fact  that  there 
was  some  connexion.  More  than  that,  one  could  not 
say. 

With  regard  to  chewing,  people  did  have  a  favourite 
side  for  chewing — the  side  where  teeth  were  present  was 
more  favoured  anyway.  He  had  no  material  on  that, 
but  he  might,  by  inference,  be  able  to  produce  an  answer 
to  that  question  later. 

He  had  been  careful  to  suggest  that  it  was  not  the 
birth  itself  which  caused  asymmetry  but  the  formative 
period  before  birth,  going  back  for  a  month  or  more, 
which  was  a  different  thing  altogether.  Most  of  the  birth 
asymmetries  seemed  to  occur  in  the  top  of  the  skull 


rather  than  down  n  the  facial  regions.  That  was  quite 
a  different  thing. 

Direction  of  space  closure  was  important  and  he  hoped 
to  throw  more  light  on  that  in  due  course. 

To  Miss  Clinch,  he  said  he  agreed  that  attrition  might 
weaken  cuspal  lock  on  one  side  more  than  the  other. 
He  also  agreed  that  centre-lines  varied  a  great  deal;  he 
had  just  taken  a  cross-section  of  them  as  they  were  at 
the  time,  and  some  reason  would  have  to  be  found  why 
the  centre-line  was  deviated  to  one  side  at  that  age. 
It  might  »  e  that  at  the  age  of  12  it  was  deviated 
differently  but  some  explanation  was  wanted.  Miss 
Clinch’s  method  of  longitudinal  study  did  have  advan¬ 
tages;  each  method  produced  different  information  and 
this  had  to  be  put  together.  The  question  of  upper  and 
lower  arches  was  something  which  he  hoped  to  be  able 
to  work  out  in  more  detail  later  on. 

To  Mr.  Hartley,  the  answer  was  0-2 — or  one  in  five. 

With  regard  to  Mr.  Beresford  he  hesitated  to  commit 
himself  about  age  of  extraction.  There  was  a  tendency 
for  cases  with  very  early  extraction  to  be  a  little  more 
rapid  in  their  space  loss  than  the  older  ones ;  the  propor¬ 
tion  was  about  six  to  seven.  What  was  important  was 
the  time  which  elapsed.  If  a  tooth  was  extracted  at  the 
age  of  four,  it  had  six  years  for  space  to  be  lost ;  if  it  was 
extracted  at  nine,  perhaps  only  one  year.  That  had  to  be 
taken  into  account. 

The  1951  figures  had  not  been  rejected;  they  had  been 
qualified.  In  1951,  he  had  assumed  a  “blanket”  en¬ 
croachment  of  1  mm.  average  for  every  case.  That  had 
not  fitted  in  with  other  things  that  were  known,  and 
it  had  appeared  to  him  that  the  encroachment  factor 
was  subject  to  an  age  variation,  by  which  teeth  extracted 
early  had  (on  average)  lost  less  interstitial  substance 
than  those  extracted  later.  He  had  therefore  worked 
out  for  each  one  a  theoretical  amount  of  encroachment, 
which  made  the  new  figures  more  precise. 

He  did  not  agree  that  there  was  no  difference  between 
left  and  right  sides  in  the  double  group.  That  was  so  in 
the  single  group ;  he  had  tried  to  explain  that.  In  the 
double  group  there  was  quite  a  big  difference  between 
left  and  right  sides. 

With  regard  to  preference  of  treatment  by  dental 
surgeons,  that  was  an  interesting  point  and  one  which 
was  new  to  him.  He  would  have  to  think  about  it. 

Most  of  the  other  points  mentioned  had  been  covered 
by  his  general  plea  for  time  to  take  note  of  the  questions, 
and  to  see  what  he  could  do  about  producing  answers 
some  time  in  the  future. 
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SOME  PROBLEMS  FOR  CONSIDERATION.  I 

By  R.  E.  RIX,  F.D.S.  R.C.S.,  M.R.C.S.,  L.R.C.P. 


I  am  very  conscious  of  the  honour  of  having 
the  opportunity  of  giving  The  Northcroft 
Memorial  Lecture,  but  I  must  admit  it  has 
caused  me  some  anxiety  during  the  past  few 
months.  In  the  interest  of  prevention  of  cruelty 
to  Northcroft  lecturers  I  feel  they  might  well 
be  confined  to  whole-time  teachers  sustained 
by  the  facilities  of  their  departments.  For  the 
protection  of  the  members  of  the  Society  I 
would  also  suggest  that  lecturers  should  have 
had  not  less  than  four  offspring  to  help  keep 
their  feet  on  the  ground.  I  should  not  qualify 
under  either  of  the  headings.  As  time  has 
passed  the  fascination  of  seeking  for  aetio- 
logical  factors  has  been  overshadowed  for  me 
by  the  more  immediate  problems  of  making 
treatment  available  where  it  is  needed  among 
a  child  population  in  England  and  Wales  of 
5|  millions  in  the  age-group  of  8-15  years.  To 
care  for  the  shape  and  relationship  of  the  dental 
arches  so  that  these  children  may  grow  up 
with  the  expectation  of  having  teeth  that  are 
presentable  and  as  durable  as  the  onslaughts 
of  civilization  will  allow,  is  a  tremendous 
task. 

We  have  come  to  appreciate  in  broad  out¬ 
line  the  reasons  for  the  variations  seen  in  the 
dentition.  We  know  that  they  are  infinite,  and 
it  is  pretty  certain  that  the  continued  search 
for  aetiological  factors  is  not  going  to  lead  to 
the  discovery  of  some  panacea.  No  bio¬ 
chemist  is  going  to  improve  the  assortment  of 
our  genes,  and  we  have  not  yet  arrived  at  a 
stage  of  sufficient  docility  to  submit  to  plans 
of  the  eugenist.  I  think,  therefore,  that  we 
must  begin  to  place  more  emphasis  upon 
thoughts  of  making  treatment  more  readily 
available  and  of  simplifying  it  wherever 
possible. 

I  would  like  to  try  to  make  the  whole  subject 
of  orthodontics  less  esoteric  than  it  has  become. 
Much  will  be  lost  if  orthodontics  drifts 
towards  an  isolated  speciality. 


Help  in  reversing  the  trend  could  be  gained 
at  undergraduate  level,  though  admittedly  it 
would  take  some  time  to  become  apparent.  It 
is  not  easy  for  an  undergraduate  to  acquire  and 
digest  the  information  which  is  now  presented 
to  him.  What  with  teleradiology,  geometry, 
graphs,  statistics,  electromyography,  genetics, 
as  well  as  anatomy  and  physiology,  there  are 
opportunities  for  him  to  be  overwhelmed.  The 
art  of  teaching  lies  in  maintaining  an  appetite 
for  knowledge,  and  at  present  the  orthodontic 
diet  tends  to  be  fatty.  Another  difficulty  is  a 
disturbing  division  in  the  teaching  of  the  basic 
sciences.  What  is  considered  an  adequate  back¬ 
ground  for  the  study  of  dental  surgery  is  not 
enough  for  an  adequate  background  for  ortho¬ 
dontics,  and  it  would  be  beneficial  in  all 
respects  if  a  comprehensive  syllabus  could  be 
drawn  up  and  presented  to  all  students.  It 
could  be  done  if  undergraduates  had  the 
advantage  of  receiving  their  preclinical  tuition 
in  departments  which  include  whole-time 
teachers  in  dental  anatomy  and  physiology, 
with  prospects  of  attaining  the  highest 
academic  status.  Teachers  of  high  calibre 
need  to  be  attracted  to  these  appointments. 
They  should  be  assisted  by  part-time  teachers 
with  clinical  experience,  including  orthodontic 
experience.  The  departments  would  then 
provide  the  all-inclusive  formative  education 
upon  which  clinical  training  would  be  built  no 
matter  what  the  particular  clinical  training 
was;  whether  it  was  prosthetics,  periodon- 
tology,  orthodontics,  or  general  dental 
surgery. 

I  cannot  think  of  another  single  project 
which  would  so  increase  the  stature  and  the 
usefulness  of  dental  surgeons  in  the  long  run 
in  the  whole  range  of  their  activities. 

The  undergraduate,  during  his  clinical 
training,  w  ould  then  not  need  to  spend  so  much 
time  listening  to  his  various  clinical  teachers 
giving  preliminary  instruction  in  the  basic 
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sciences  relating  to  their  own  particular 
speciality  and  he  would  be  saved  from  con¬ 
ducting  himself  as  though  dentistry  were  a 
conglomeration  of  disjointed  specialities. 

When  he  enters  an  orthodontic  department 
he  should  already  know  something  of  the 
points  to  look  for  in  an  assessment  of  a  derange¬ 
ment  of  the  dentition.  His  preliminary  train¬ 
ing  will  have  made  orthodontics  more  digest¬ 
ible.  It  will,  I  think,  avoid  some  of  the  tidy 
mathematical  concepts  which  beguile  the 
unwary  student  into  believing  that  the 
dentition  should  be  made  to  fit.  The  subject 
will  take  its  place  logically  among  other 
subjects  without  unnecessary  re-orientation  of 
ideas. 

Proper  basic  tuition  would  leave  more  time 
available  for  him  to  examine  with  his  clinical 
teachers  the  innumerable  variations  to  be  met 
with  at  orthodontic  clinics,  and  to  appreciate 
what  conditions  are  worthy  of  treatment, 
what  improvements  are  desirable  or  possible, 
and  to  plan  ways  of  achieving  them.  Courses 
of  lectures  in  orthodontics  are  a  help  to 
orderly  thinking  and  orderly  replying  to 
examination  questions,  but  they  go  in  one  ear 
and  out  of  the  other  in  the  absence  of  adequate 
chairside  instruction. 

Time  would  also  be  available  for  the  design¬ 
ing  of  appliances  and  the  actual  treatment  of 
patients  under  supervision.  By  his  own  efforts 
the  undergraduate  should  sense  the  response  of 
teeth  to  pressures  which  he  has  applied  himself. 
It  promotes  interest  and  encouragement.  I 
have  seen  too  many  useful  people  turned  out  by 
undergraduate  schools  to  agree  with  those  who 
would  prefer  that  orthodontics  should  be  solely 
a  postgraduate  study.  I  agree  entirely  with 
the  observations  which  were  made  before  this 
Society  (Hovell,  1956). 

The  country  is  beginning  to  be  dotted  with 
orthodontic  consultants,  an  important  part 
of  whose  duties  is  to  provide  what,  in  essence, 
is  postgraduate  instruction  for  those  who  seek 
it.  Quite  apart  from  any  formal  talks  or 
demonstrations  that  consultants  have  the 
opportunity  to  give,  there  are  many  chances 
of  amplifying  bare  statements  of  treatment 
plans  in  letters  of  advice  with  explanatory 
asides.  Consultants’  letters  covering  a  course 
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of  treatment  over  a  period  of  two  years  can 
be  time  consuming,  but  they  are  extremely 
valuable.  The  more  revealing  they  are  the  less 
frequently  in  the  end  will  practitioners  need  to 
seek  advice  upon  similar  malocclusions. 

As  far  as  I  can  see  the  main  hope  of 
improving  the  spread  of  orthodontic  treat¬ 
ment  for  deserving  cases  lies  in  the  well- 
informed  general  practitioner.  He  is  accessible, 
geographically  speaking.  He  is  the  best  judge 
of  the  desirability  of  treatment  in  all  the 
circumstances;  he  has  the  best  opportunity  of 
instigating  treatment  at  the  most  advantageous 
time;  he  continues  to  look  after  the  teeth 
during  treatment  and  he  has  to  live  with  the 
mouth  after  treatment  is  finished.  I  also  like 
to  think  he  would  prefer  not  to  allow  the  range 
of  his  activities  to  shrink. 

The  diversity  of  treatment  that  can  be 
carried  out  with  removable  appliances  is  very 
considerable,  providing  they  are  designed  and 
handled  with  precision  and  providing  the 
onset  of  treatment  is  well  timed.  Their 
potential  has  probably  not  been  fully  exploited 
and  it  is  also  probable  that  opportunities  are 
sometimes  missed  to  change  tactics  which 
would  permit  removable  appliances  to  be  used 
instead  of  fixed  ones  to  produce  a  satisfactory 
result.  To  enlarge  the  scope  of  removable 
appliances  gives  the  general  practitioner  and 
his  technician  the  chance  to  stay  on  more 
familiar  ground.  There  is  no  hope  of  working 
up  expertise  in  treatment  with  fixed  appara¬ 
tus.  Such  treatment  requires  postgraduate 
training. 

Another  easement  seems  to  be  possible  for 
those  at  undergraduate  level.  I  am  inclined 
to  think  that  it  is  easy  to  overburden  the 
subject  with  observations  under  the  heading 
of  soft  tissue  behaviour  and  dental  base 
relationship.  I  have  taken  a  great  interest  in 
the  soft  tissue  environment  of  the  dental  arches 
and  have  tried  to  keep  up  with  the  literature. 
Most  of  us  are  satisfied  that  it  makes  a  con¬ 
tribution  to  the  shape  and  relationship  of 
the  arches  (Fig.  1),  but  its  subtleties  are 
difficult  to  understand.  While  we  are  still 
in  the  process  of  clarifying  our  ideas,  as  I 
think  we  are,  I  would  not  want  to  lead  an 
undergraduate  too  far  into  this  subject. 


Examination  candidates  from  undergraduate 
schools  are  often  much  confused.  How  often 
have  I  listened  to  them  volunteering  the 
information  that  the  circuinoral  muscles  show 


A 


Fig.  1. — A,  B,  Lateral  and  occlusal  views  of  case 
showing  the  effect  of  an  adverse  soft  tissue  environ¬ 
ment  on  the  dentition  as  it  changes  from  the  de¬ 
ciduous  to  the  mixed  dentition.  C,  Electromyogram 
of  this  case  indicating  the  tooth-apart  swallow  with 
the  circuinoral  contraction. 

excessive  contraction  in  Class  II,  division  2 
cases  when  I  cannot  see  it.  I  know  they  are 
arguing  backwards,  because  the  upper  central 
incisors  are  retroclined.  They  forget  that  one 
would  equally  expect  to  find  the  upper  central 
incisors  to  be  retroclined  without  excessive 
contraction  if  the  front  of  the  lower  arch  is 
relatively  retruded.  I  have  often  heard  talk  of 
a  poor  prognosis  of  a  case  with  an  overjet  with 
its  expected  commensurate  degree  of  overbite, 
because  of  a  tongue  thrust  during  swallowing, 
which  will  not,  in  fact,  prevent  correction. 
There  is  also  confusion  over  the  effects  of 
incompetent  lips.  The  literature  is  conflicting 
on  the  point,  especially  in  this  exploratory 
period  when  hypotheses  have  to  be  abandoned 
from  time  to  time.  There  is  one  which  is 
current  which  I  find  difficult  to  follow.  It  is 
that  an  overjet  is  created  by  a  combination  of 
two  sets  of  circumstances.  First,  when 
incompetent  Ups  are  sealed,  the  contraction  of 
the  mentalis  muscle  causes  the  lower  incisors  to 
be  more  lingually  inclined  than  they  otherwise 
would  be.  And  secondly,  when  the  lips  are  at 


rest,  and  therefore  apart,  the  relatively  short 
upper  lip  does  not  provide  adequate  cover¬ 
age  of  the  upper  incisors  (Ballard,  1956). 
This  lack  of  coverage  in  the  presence  of 
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anteroposterior  crowding  permits,  it  is  said,  the 
upper  incisors  to  be  more  proclined  than  they 
otherwise  would  be.  But  one  sees  Class  I  cases 
with  an  overjet  with  no  anteroposterior 
crowding  when  lips  are  incompetent.  The 
explanation  does  not  seem  to  take  into  con¬ 
sideration  all  the  circumstances.  These  children 
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separate  their  teeth  during  swallowing.  The 
front  of  the  tongue  is  moved  forward  over  the 
lower  incisors,  with  its  ventral  surface  making 
contact  with  a  contracted  lower  lip  while  its 


lost  its  support.  It  has  been  moved  forwards 
and  support  has  been  transferred  to  the  upper 
incisors.  The  mentalis-assisted  lower  lip,  in 
contact  with  the  ventral  surface  of  the  front  of 


Fig.  2. — Profile  views  of  patient  in  A,  1952,  and  B,  1960,  showing  considerable  improvement  in  lip  posture 
with  the  passage  of  time  and  the  correction  of  a  Class  II  malocclusion,  using  the  Andresen  monobloc.  The 
general  behaviour  of  the  oro-facial  muscles  in  swallowing  was  noticeably  improved.  C,  Lateral  X-ray 
tracings  of  this  patient. 


dorsal  surface  lies  against  the  palatal  surface 
of  the  upper  incisors.  A  situation  then  arises 
when  it  is  feasible  to  think  that  an  overjet  can 
be  created.  The  front  of  the  tongue  is  not 
lying  behind  the  lower  incisors.  They  have 
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the  tongue,  is  pressing  back  against  the  un¬ 
supported  lower  incisors.  These  conditions 
are  the  same  as  those  I  once  described  during 
that  variety  of  swallowing  behaviour  with  teeth 
apart  which  I  called  the  infantile  type  (Rix, 


1946,  1952),  and  which  Gwynne-Evans  and 
Tulley  (1955)  called  the  visceral  type.  I  like 
their  phrase.  The  combination  of  incompetent 
lips  and  of  swallowing  with  the  teeth  apart, 
which  produces  repeated  and  cjuite  forceful 
pressures,  is  likely  to  create  more  disturbance 
in  the  incisor  relationship  than  any  that  can 
be  deduced  from  the  behaviour  of  incom¬ 
petent  lips  alone. 

Are  we  right  in  assuming  that  incompetent 
lips  will  always  remain  incompetent  ?  It  would 
be  valuable  to  discover  by  scientific  method 
whether  the  effort  to  seal  such  lips  ever  at 
least  becomes  less  (disregarding  any  reduction 
of  effort  which  would  follow  treatment  to 
improve  the  anteroposterior  incisor  relation¬ 
ship).  A  reduction  of  effort  would  presuppose 
some  change  in  lip  morphology.  From  clinical 
observations  I  would  say  that  effort  does 
become  less  sometimes.  The  boy  illustrated  in 
Fig.  2  revealed  no  effort  by  the  time  he  was 
13-g-  years  old. 

I  would  like  to  be  able  to  clarify  another 
problem,  which  is  perhaps  only  a  question  of 
terminology.  There  is  the  child  who  does  not 
necessarily  have  incompetent  lips,  but  who 
habitually  maintains  a  contact  between  the 
tongue  and  the  lower  lip.  The  contact  makes 
for  no  economy  of  effort  in  maintaining  a  lip 
seal,  as  one  sees  in  operation  in  a  child  with 
incompetent  lips.  It  is  not  a  trick  to  sustain  a 
lip  seal.  It  hinders  occlusal  rise  of  the  incisors. 
There  is  an  anterior  open  bite  with  a  varying 
degree  of  overjet.  During  swallowing,  the 
cheek  teeth  are  almost  invariably  separated 
and  the  tongue  thrusts  forcibly  against  the 
lower  lip,  which  is  tensed  to  counter  the 
thrust.  There  is  a  frequent  tendency  to  lisping 
speech.  This  is  the  tongue  behaviour  that 
Ballard  (1955)  has  called  44  the  endogenous 
tongue  thrust  *’,  but  since  the  tongue’s  resting 
position  is  in  contact  with  the  lower  lip 
should  one  characterize  the  anomaly  as  a 
thrust  ? 

When  comparing  this  behaviour  with  the 
visceral  type  it  seems  to  be  a  step  more  removed 
from  the  precision  of  normal  behaviour,  and 
creates  a  more  unfavourable  environment  for 
the  incisors.  The  term  44 endogenous  tongue 
thrust  fixes  a  label  on  an  isolated  sign  and 


shuts  the  door  on  a  broader  view.  A  sign  is 
highlighted  in  an  ontogenetic  and  phylogenetic 
void.  If  I  am  looking  at  the  whole  syndrome 
in  the  right  way  it  w  ould  be  right  to  use  a  more 
comprehensive  term. 

When  one  sees  a  straightforward  anterior 
open  bite  with  no  anteroposterior  error  in 
early  years  one  is  confident  that,  in  the  absence 
of  a  high  Frankfurt-mandibular-plane  angle 
and  in  the  absence  of  a  persisting  lisp,  the 
condition  will  gradually  improve  without 
treatment.  The  size  of  the  tongue  appears  to 
be  too  large  in  relation  to  the  oral  cavity  and 
to  be  hindering  occlusal  rise  of  the  incisors.  It 
is  particularly  noticeable  at  the  time  of  eruption 
of  the  permanent  incisors,  when  they  need  to 
travel  far  if  they  are  to  span  the  increasing 
intermaxillary  gap.  The  tongue,  like  the  eyes 
and  brain,  is  relatively  large  in  the  early  years, 
and  with  age  becomes  reduced  in  proportion. 
It  is  not  unreasonable  to  suppose  that  there  is 
sometimes  a  lack  of  precise  timing  in  pro¬ 
portional  reduction  of  tongue  size,  and  on  the 
face  of  it  one  hardly  needs  to  go  further  than 
to  regard  the  simple  anterior  open  bite  as  due 
to  a  temporary  maladjustment  in  tongue 
morphology.  The  maladjustment  can  be 
superimposed  upon  any  variety  of  unwanted 
behaviour  in  which  the  tongue  shares,  and  can 
aggravate  the  adverse  moulding  effects  of  that 
behaviour  in  early  years.  In  the  absence  of  a 
temporary  maladjustment,  the  normal  diminu¬ 
tion  in  the  proportions  of  the  tongue  reduces 
the  contribution  that  it  can  make  towards 
those  adverse  effects.  It  is  comforting  to 
remember  that  age  can  take  some  of  the  sting 
out  of  adverse  behaviour. 

The  gradual  uprighting  of  normally  related 
upper  and  lower  permanent  incisors  is  the 
natural  tendency  during  the  period  of  grow  th. 
It  helps  in  turning  the  so-called  convex  profile 
of  the  lower  third  of  a  child’s  face  into  the 
straighter  profile  of  an  adult.  This,  I  think,  is 
a  further  indication  of  the  continued  reduc¬ 
tion  in  tongue  proportions.  The  alternative 
which  has  been  suggested  is  that  the  con¬ 
tinuous  muscular  band  external  to  the 
arches  ceases  growing  before  skeletal  growth 
has  finished.  The  suggestion  seems  less 
feasible. 
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Bjork  (1947),  in  The  Face  in  Profile , 
demonstrated  that  the  angle  between  the  long 
axes  of  the  upper  and  lower  incisors  showed  an 
average  increase  of  some  9°  between  the  ages  of 
12  and  21-22  years  (Fig.  3).  Taking  the 
occlusal  plane  as  a  base  line  he  showed  how 


Fig.  3. — Superimposed  •  tracings  of  case  at  12 

years  and  21  years  of  age.  ( From  ‘‘‘'The  Face  in 

Profile ”,  by  kind  permission  of  Professor  A.  Bjork.) 

much  the  upper  and  lower  incisors  contributed 
respectively  to  this  change.  In  round  figures, 
the  upper  incisors  become  more  upright  by  6° 
and  the  lower  incisors  by  3°.  It  is  useful  to 
recall  this  general  tendency  when  one  is  con¬ 
fronted  with  a  dentition  with  just  enough 
bimaxillary  proclination  for  parents  to 
have  raised  a  query  about  orthodontic  treat¬ 
ment. 

If  one  analyses  the  change  in  incisor  angula¬ 
tion  using  the  mandibular  plane  as  a  base  line, 
it  can  be  seen  that  the  lower  incisor  angle 
changes  more  than  the  upper.  The  change  of 
the  lower  incisors  accounts  for  most  of  the 
increase  of  9  in  the  angle  between  upper  and 
lower  incisors.  This  finding  strengthens  our 
caution  in  carrying  out  treatment  aimed  at 
proclining  lower  incisors,  even  when  we  think 
that  the  soft  tissue  environment  is  satisfactory. 
Lower  incisors  are  sometimes  subjected, 
incidentally,  to  forward  pressure,  while  other 
aims  are  being  pursued,  but  wily  clinicians 
know  that  the  avowed  intention  should  not  be 
that  the  incisors  should  stay  forward. 
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Bjork’s  work  brings  out  a  further  interesting 
thought,  which  has  a  bearing,  I  think,  on 
previous  remarks  about  the  waning  effects  of 
an  adverse  soft  tissue  environment.  He  found 
that  those  children  with  an  overjet  at  12  years 
had  a  reduced  overjet  at  21-22  years,  which 
was  produced  by  the  lower  incisors  going 
against  the  general  trend  and  becoming  more 
proclined.  This  finding,  by  the  way,  cannot 
be  a  justification  for  proclining  the  lower 
incisors  as  part  of  treatment  to  correct  an  over¬ 
jet,  for,  statistically,  they  are  proclined  only  in 
the  presence  of  an  overjet. 

I  would  like  to  turn  to  some  points  dealing 
primarily  with  hard  tissues.  I  wonder  how 
vital  it  is  for  treatment  planning  to  make  a 
prior  assessment  of  the  dental  base  relation¬ 
ship  in  the  anteroposterior  plane  ?  I  am  not 
doubting  the  necessity  of  being  aware  of  the 
Frankfurt-mandibular-plane  angle  and  the 
implications  attached  to  extremes  of  angula¬ 
tion.  I  am  thinking  only  of  anteroposterior 
relationship  of  the  dental  bases.  It  would  help 
undergraduates  enormously  if  it  could  be  side¬ 
tracked  and  it  would  also  make  for  easier 
communication  between  the  initiated  and  the 
mass  of  general  practitioners  who  do  not  know 
what  it  is  all  about,  and  who  will  not  be 
replaced  under  20-30  years.  As  far  as  the  hard 
tissues  are  concerned,  plans  for  treatment 
must  be  based  on  the  occlusal  or  morsel  peri¬ 
meter  of  the  lower  arch — not  the  arch  at  gum 
level  or  apical  level.  I  have  so  often  heard  a 
candidate  in  the  final  examination  put  up  a 
muddle-headed  show  at  assessing  clinically  the 
dental  base  relationship  and  then  proceed  to 
describe  a  perfectly  sensible  line  of  treatment 
which,  did  he  but  declare  it,  was  based  on  the 
lower  morsel  arch. 

To  use  the  lower  morsel  arch  in  this  way 
does  not  entail  being  ignorant  of  the  factors 
which  determine  the  degree  of  overbite,  for  it 
is  the  anteroposterior  relationship  of  the 
lower  incisor  edges  to  the  upper  incisors  that 
counts.  The  apical  position  of  the  lower 
incisors  can  vary  in  the  anteroposterior  plane 
while  a  given  point  of  contact  of  their  incisal 
edges  is  maintained  with  the  upper  incisors.  It 
is  maintained  by  variations  in  the  slope  of  the 
lower  incisors.  We  are  already  aware  of  the 


several  conditions  governing  lower  incisor 
inclinations. 

Again,  the  acceptance  of  the  lower  morsel 
arch  as  a  basis  does  not  prevent  easy  assess¬ 
ment  of  the  final  slope  of  the  upper  incisors 
after,  for  instance,  correcting  a  Class  II, 
division  1  dentition.  All  the  information 
required  is  there  on  the  surface  for  one  to 
examine.  One  can  weigh  up  the  desirability  of 
simple  tilting  movement  for  incisor  retraction 
or  of  bodily  movement. 

The  use  of  the  lower  morsel  arch  as  a  basis 
for  treatment  planning  will  not,  however, 
direct  treatment  towards  those  alleged  realms 
of  pulchritude  which  result  from  having  lower 
incisors  at  an  angle  of  62  to  the  Frankfurt 
plane,  and  contriving  treatment  of  the  upper 
arch  to  comply  with  this  lower  requirement. 
Although  this  treatment  is  popular  in  the 
United  States,  we  do  not  seek  to  alter  the 
profile  to  this  extent  here.  It  assumes  that  a 
considerable  disturbance  of  the  whole  dentition 
is  justifiable  and  that  we  all  think  alike  about 
beauty.  One  tends,  I  find,  to  get  tired  of  green 
peas  now  that  they  can  be  obtained  out  of  a 
tin  all  the  year  round. 

\\  ith  the  lower  morsel  arch  in  mind,  either 
as  it  stares  tin*  undergraduate  in  the  face  before 
treatment  begins,  or  as  he  envisages  its  size 
and  its  ultimate  position  in  the  incisor  region 
after  any  desirable  reduction  in  the  number  of 
lower  teeth  has  been  made,  he  can  be  made  to 
appreciate,  without  great  difficulty,  what 
conditions  need  to  he  satisfied  to  arrange  upper 
teeth  around  the  lower  morsel  perimeter  as 
closely  and  as  smoothly  as  is  feasible  with  the 
probability  of  stability. 

The  assessment  of  the  dental  base  relation¬ 
ship  with  X-ray  or  by  clinical  examination  is, 
1  find,  very  prone  to  encourage  the  unwary  to 
regard  orthodontics  as  a  mathematical 
discipline  with  some  technique  thrown  in.  It 
deflects  thoughts  from  the  one  feature  of 
an  individual’s  dentition,  namely  the  lower 
morsel  arch,  around  which  treatment  plans 
for  that  individual  have  to  be  considered 

(Fig.  4). 

The  morsel  arch  still  remains  a  working  basis 
whether  the  patient  is  Anglo-Saxon,  Middle 
European,  or  of  any  other  type. 


If  there  is  a  thread  running  through  the 
first  part  of  this  paper  it  may  perhaps  be  seen 
as  a  plea  for  some  simplification  of  a  subject 
which  nowadays  risks  being  regarded  as  an 


Fig.  4. — The  lower  “morsel”  arch.  Case  showing 
good  alinement  with  six  lower  incisors  present. 


exclusive  speciality.  The  curriculum  of  under¬ 
graduate  schools  makes  for  early  division  of 
instruction.  The  machinery  at  work  to 
produce  candidates  for  orthodontic  consultant 
appointments  unwittingly  endorses  the  ex¬ 
clusiveness.  The  American  example  subtly 
persuades  that  orthodontists  are  a  separate 
breed.  I  cannot  believe  that  the  subject  should 
be  so  discrete.  Orthodontics  should  surely 
remain  a  part  of  the  work  of  the  general 
practitioner,  and  his  handling  of  orthodontic 
problems  will  become  more  valuable  as  his 
experience  of  general  practice  lengthens, 
providing  he  has  not  been  frightened  off  the 
subject  in  his  early  years. 
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SOME  PROBLEMS  FOR  CONSIDERATION.  II 


By  R.  E.  RIX,  F.D.S.  R. 

SOME  PRACTICAL  PROBLEMS 

Turning  to  a  different  topic,  I  think  the 
schools  could,  with  advantage,  spend  more 
time  in  dealing  with  the  problems  and  dis¬ 
appointments  which  frequently  arise  from  the 
poor  lasting  quality  of  the  first  permanent 
molar  teeth.  Every  few  years  letters  are  seen 


:.S.,  M.R.C.S.,  L.R.C.P. 

(1956),  in  more  recent  times,  has  been  quite 
ready  to  extract  these  teeth,  but  the  sub¬ 
sequent  fixed  apparatus  technique  which  he 
uses  is  too  complicated  for  widespread  appeal 
in  this  country. 

H  ow  best  to  turn  the  extractions  to  ortho¬ 
dontic  advantage  would  provide  material  for 


Fig.  5.— A,  Case  treated  by  extraction  of  -j-.  No  appliances.  Models  at  8f  years  and  12  years.  B.  Case 


B 


treated  by  extraction  of  ^  with  appliance  to  guide  ^  into  place.  Models  at  8J-  years  and  15  years. 
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in  the  British  Dental  Journal  from  established 
practitioners  either  advocating  the  extraction 
of  all  four  hrst  permanent  molars  or  stressing 
that  no  pains  should  be  spared  in  patching  and 
preserving  them.  Practitioners  are  concerned 
about  a  very  real  problem. 

Parfitt  (1956)  found  that  90  per  cent  of  all 
hrst  permanent  molars  in  London  school- 
children  of  9  to  10  years  of  age  had  become 
carious.  Wilkinson  (1942)  is  a  ready  advocate 
of  the  removal  of  all  four,  providing  certain 
conditions  are  satisfied,  but  when  he  addressed 
this  Society  his  paper  was  not  accompanied  by 
very  adequate  illustrations  of  results.  Bcgg 


a  whole  lecture.  One  point  of  particular 
interest  is  the  effect,  if  any,  upon  the  degree  of 
overbite.  If  the  effect  is  negligible  in  Class  I 
occlusions  the  effect  will  be  as  negligible  in 
Class  II  occlusions  after  treatment  has 
corrected  the  arch  relationship  in  the  antero¬ 
posterior  plane. 

Lundstrom  (1958),  in  his  Northcroft  Lecture, 
said  there  was  no  change  in  the  degree  of  over¬ 
bite  following  these  extractions,  his  statement 
being  supported  by  a  paper  by  Lysell  (1957) 
in  which  18  cases  were  followed  up  after  the 
extractions  were  performed  between  the  ages 
of  7  to  10  years.  I  have  records  of  10  cases  of 


Being  the  second  part  of  the  Fourteenth  Northcroft  Memorial  Lecture  given  on  November  14,  1960. 
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Class  I  crowding  where  all  four  first  permanent 
molars  were  extracted  early.  The  average 
change  in  overbite  was  0-29  mm.  increase. 
Serial  profile  X-rays  would  have  been  useful 
to  demonstrate  the  effect  on  the  whole  den¬ 
tition,  but  I  have  none.  One  would  want  to 
have  started  the  X-rays  well  before  the 
extractions.  I  hope  some  younger  man  will 
produce  a  piece  of  work  on  these  lines. 
Broadbent  (1943)  wrote  that  the  congenital 
absence  of  teeth  led  to  a  failure  of  the  dental 
arches  and  the  supporting  alveolar  bone  to 
approach  their  normal  size  and  relative 
position  to  their  maxillary  and  mandibular 
bases.  By  depriving  a  crowded  dentition  of  the 
presence  of  the  four  6"s  quite  early,  one 
certainly  gets  no  clinical  impression  that  the 
upper  and  lower  incisors  become  markedly 
retroclined,  having  lost  the  buttressing  effect 
of  the  crowns  of  all  cheek  teeth  in  contact 
(Fig.  5  A,  B).  One  would  expect  the  overbite 
to  deepen  considerably  if  the  incisors  just  fold 
back. 

The  conditions  necessary  to  confer  some 
benefit  to  the  dentition  without  the  use  of 
appliances  (Fig.  5  A)  and  without  leaving  much 
on  the  debit  side  following  the  loss  of  the  four 
first  molars  are: — 

1.  That  the  extractions  should  be  done 
between  8  and  10  years  of  age. 

2.  That  the  incisor  crowding  should  be  only 
slight. 

3.  That  there  should  not  be  any  rotation  of 
the  incisors. 

4.  That  the  molar  relationship  should  be 
Class  I. 

5.  That  the  molars  should  not,  prior  to  their 
extraction,  have  migrated  from  their  rightful 
place  due  to  early  loss  of  deciduous  molars. 

6.  That  X-rays  of  successional  teeth  showr 
no  abnormality,  with  special  reference  to  the 
developmental  position  of  the  lower  5’s  and 
upper  3’s. 

7.  That  the  overjet  should  be  acceptable. 

8.  That  the  overbite  should  not  be  hovering 
at  the  point  where  the  gum  margins,  either 
upper  or  lower,  could  be  traumatized. 

Obviously  many  dentitions  do  not  possess 
these  requirements.  There  are  many  with 
arches  showing  more  than  slight  incisor 


crowding.  In  these,  a  serial  extraction 
technique  can  be  employed,  providing  the  E’s 
look  like  lasting  their  full  term.  The  four 
deciduous  canines  can  be  extracted  at  approxi¬ 
mately  8  years  of  age  and  the  incisors  left  free 
to  drift.  Natural  improvement  is  usually 
sufficient  to  withhold  appliances.  The  first 


Fig.  6. — Case  showing  mechanical  distal  move¬ 
ment  of  E|E  t0  enable  to  erupt  distally  and  pre¬ 
vent  forward  movement  of  212  following  extraction 

of  777.  were  extracted  still  earlier  to  allow 

0 1  o  L|L 

natural  correction  of  incisors. 


molars  can  be  extracted  at  8^  to  9  years  of  age. 
Extractions  can  be  staggered,  taking  6|6  a  few 
months  before  6|6.  There  is  then  the  real  risk 
of  the  upper  second  molars  erupting  forward 
enough  to  deprive  3|3  of  sufficient  room  to  drift 
into  good  alinement.  It  is  after  6|6  have  gone 
that  an  appliance  is  essential.  An  upper  plate 
can  be  used  with  a  screw  at  each  side  to  move 
E|E  w  ell  distally  There  is  no  need  to  move  the 
D’s  distally  too.  Following  the  loss  of  6|6,  un¬ 
erupted  premolars  tend  to  move  distally  in 
face  of  anterior  crowding.  A  real  obstacle 
to  the  eruption  of  4|4  in  a  more  distal  position 
is  the  continued  presence  of  E|E.  Move  the 
E’s  distally  and  the  4’s  erupt  well  distally 
(Fig.  6).  Another  virtue  of  moving  E|E  distally 
is  that  they  will  prevent  7(7  erupting  too  far 
forward.  7|7  erupt  quite  early  following  the 
loss  of  6’s,  and  in  the  cases  I  have  treated  E|E 
have  not  been  shed  before  the  eruption  of  7 


t 

i . 

The  upper  plate  should  carry  a  small  anterior 
incline  to  reinforce  the  distal  thrust  on  E|E  and 
the  screws  should  be  turned  w  eekly,  but  on  dif¬ 
ferent  days.  A  labial  bow  and  boxed-in  palatal 
springs  can  be  added  if  rotations  are  present. 
The  bow  can  stretch  from  mesial  D|  to  mesial 

p.  “ 

I11  the  lower  jaw  it  is  not  always  necessary 
to  move  the  E"s  distally  in  a  similar  way. 
Lower  7’s  are  slower  to  drift  forward  than 
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their  opposite  numbers,  and  there  can  still  be 
time  for  premolars  to  drift  distally  enough  for 
the  more  anterior  teeth  to  move  into  better 
alinement  naturally.  Nevertheless,  if  the  lower 


of  a  Class  I  relation  of  the  6’s,  introduce 
further  problems. 

There  is  the  wretched  dilemma  in  Class  II 
cases  of  delaying,  if  possible,  the  extraction  of 
the  6’s  until  the  7’s  erupt,  so  that  the  upper 
7’s  can  be  prevented  from  moving  forward 
while  premolars  and  canines  are  moved 
distally.  The  delay  leads  to  excessive  tilting 
of  lower  7’s  and  there  is  sometimes  the  doubt 
that  neglected  6’s  can  be  kept  comfortable 
until  the  7’s  erupt.  There  is  a  way  out  of  the 
difficulty,  providing  some  simple  measures  are 

Fig .  7. — Stages  in  case  treated  by  extraction  of 
yi'  and  A.  June,  1955,  Models  at  commencement 

o|6 

of  treatment  immediately  prior  to  extraction  of 

C|C.  B,  June,  1956,  Extraction  of  C,  January, 

1957,  EL)|DE  moved  distally.  D,  August,  1957. 
Andresen  appliance  used  to  remove  overjet  as 
anchorage  had  been  disturbed.  6[6  extracted.  E. 
April,  1959,  Eruption  of  premolars  into  Class  I 
occlusion.  F,  September,  1959,  Eruption  of  premolars 
into  Class  I  occlusion.  G,  September,  1960,  Final 
models  showing  some  slight  residual  incisor 
irregularity  which  could  have  been  corrected  had 
treatment  been  permitted  to  continue. 


Fig.  8. — Occlusal  views  of  case  shown  in  Fig.  7.  A,  Before  treatment.  B„  After  extraction  of  and 
before  £1^  had  been  extracted  and  an  appliance  used.  C,  At  stage  when  Tp  were  erupting. 


lateral  incisors,  in  improving  their  position 
earlier,  have  encroached  considerably  upon  the 
space  left  by  the  extraction  of  C|C  then  it 
is  advisable  that  the  E|E  should  be  moved 
distally. 

Dentitions  with  all  the  conditions  reason¬ 
ably  favourable  for  the  loss  of  the  four  6’s, 
with  the  exception  of  the  important  condition 
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taken  with  precision  and  understanding.  Both 
Angle’s  Class  II,  divisions  1  and  2  can  be  dealt 
with,  though  I  would  not  expect  complete 
success  with  those  Class  II,  division  1  cases 
with  a  marked  anterior  open  bite  with  in¬ 
competent  lips  in  association  with  the  visceral 
type  of  swallowing  behaviour  and  with  a  lisp 
in  speech.  But,  of  course,  one  would  make  a 


guarded  prognosis  in  these  cases  whatever  plan 
was  followed.  I  have  a  case  here  which 
illustrates  the  line  of  thought  required,  and 
brings  out  mistakes  that  can  be  made  (Figs. 
7,  8).  The  6’s  were  extracted  a  little  earlier 


Fig.  9. — Case  treated  by  extraction  of  ^  and 
Andresen  monobloc.  First  model  at  8  years 
6  months.  Bloc  fitted  at  8  years  10  months.  6|6 
extracted  at  9  years  2  months.  Second  model  at 
9  years  4  months. 

than  was  probably  needed,  but  by  taking  very 
simple  measures,  Nature  was  helped  to  help 
herself,  and  the  amount  of  active  tooth  move¬ 
ment  required  was  reduced.  The  case  is  not 
shown  as  a  high  finished  specimen  typical  of 
the  perfection  usually  shown  in  print.  For 
perfection,  a  little  more  appliance  therapy 
would  have  been  necessary,  but  the  child’s 
parent,  at  all  times  anxious  to  avoid  appliances, 
was  content. 

I  judged  the  case  to  be  essentially  a  Class  II, 
division  2  type  with  considerable  crowding. 
The  soft-tissue  behaviour  was  keeping  the 
upper  incisors  closely  related  to  the  lower 
morsel  arch  in  the  anteroposterior  plane, 
though  lack  of  room  was  preventing  the  typical 
Class  II,  division  2  incisor  picture  coming  into 
being.  Treatment  given  was  the  serial  extrac¬ 
tion  of  the  four  C’s  and  the  four  6’s  and  the 
moving  back  of  upper  deciduous  molars  M7ith 
removable  appliances.  Starting  at  the  age 
of  6  years  3  months  the  extractions  were 

staggered  thus  (Figs.  7,  8):  (1)  CJC;  (2) 

(3)  6|6- 

No  appliance  was  used  until  6|6  and  C|C  were 
extracted,  by  which  time  (7  months)  the  rota¬ 
tion  of  1_[1_  had  become  correct.  E|E  were  then 
moved  distally,  and  the  movement  carried 
further  than  previously  described  for  Class  I 
cases.  (iyo  were  also  moved  distally  at  the 


same  time  and  anchorage  Mas  disturbed 
enough  to  produce  an  overjet.)  KnoMing  what 
I  know  now,  there  Mas  no  need  to  move  D|D 
nor  need  I  have  been  anxious  about  the  overjet, 
for  it  would  have  corrected  itself  subsequently. 


Fig.  10. — Showing  possibilities  of  apical  movement 
of  molars  with  simple  fixed  appliance  as  illustrated 
by  X-ray  of  6]  in  a  case  where  a  simple  lingual  arch 
and  Friel  spring  was  misapplied. 


Fig.  11. — X-ray  to  show  good  position  of  |8  after 
extraction  of  j?  immediately  on  eruption. 


Ill 


As  it  was,  I  used  an  Andresen  appliance  and 
the  overjet  disappeared  in  a  few  weeks.  The 
appliance,  incidentally,  served  to  move  E|E 
still  more  distally.  No  separate  lower  appliance 
was  used.  6|6  were  extracted  one  year  after  6|6. 


there  is  the  added  advantage  that  with  suitable 
trimming  the  lower  deciduous  molars  are  not 
encouraged  forwards.  I  have  the  bloc  at  work 
in  the  mouth  for  a  month  or  so  before  extrac¬ 
tions  are  done  to  ensure  that  everything  is 
comfortable  and  acceptable  to  the  patient  and 
that  I  am  satisfied  that  it  can  do  its  job.  A 
bloc  is  made  more  acceptable  if  a  half-moon¬ 
shaped  window  is  cut  out  anteriorly,  with  the 
base  line  just  above  the  lower  incisal  edges. 
Orthodox  Class  II  trimming  is  done  on  the 
upper  half  of  the  bloc.  On  the  lower  half  the 
reverse  of  orthodox  trimming  is  carried  out. 
The  bloc  is  trimmed  out  of  contact  with  the 
distal  contours  of  the  lower  deciduous  molars. 
The  upper  first  permanent  molars  are  then 
extracted  and  the  bloc  trimmed  back  locally. 
Resistance  to  movement  of  upper  cheek  teeth 
is  so  completely  reduced  that  improvement  of 
cheek  teeth  relationship  is  quite  rapid. 

One  should  be  careful  not  to  have  a  tight 
labial  bow.  It  should  barely  touch  the  incisors. 
A  tight  bow  concentrates  the  intermaxillary 
thrust  on  to  the  upper  incisors.  A  loose  bow 
concentrates  a  distal  thrust  on  to  upper 
deciduous  molars,  and  it  is  they,  and  especially 
the  E’s,  that  one  wants  to  move  distally.  The 
upper  incisors  move  back  none  the  less 


In  cases  of  Class  II,  division  1  some  form 
of  intermaxillary  traction  is  essential.  I  apply 
it  via  an  Andresen  monobloc.  I  usually  have 
little  difficulty  in  settling  it  in  comfortably  and 
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readily  with  a  loosish  bow.  When  the  distal 
border  of  the  upper  E’s  is  distal  to  the  distal 
border  of  the  lower  E’s  the  6|6  are  extracted, 
and  again  the  bloc  is  trimmed  away  locally. 


The  bloc  is  kept  in  operation  until  one  is 
satisfied  that  the  first  premolars  are  going  to 
erupt  into  a  Class  I  relation,  not  forgetting  that 
the  lower  4’s  are  going  to  drift  distally.  I 
usually  step  up  the  distal  thrust  on  the  upper 
E’s  by  either  adding  a  thin  layer  of  cold  cure 


A 


relationship,  are  taking  place  somewhat  slowly 
in  the  deciduous  cheek  teeth.  Deciduous 
molars  not  infrequently  fail  to  maintain 
adequate  occlusal  rise. 

Some  mesial  tilt  of  lower  7’s  can  always  be 
seen  in  X-rays  following  the  extraction  of 
lower  6’s,  though  clinically  it  is  often  accept¬ 
able.  Uprighting  requires  fixed  apparatus  and 
Fig.  10  gives  a  clue  to  what  apical  movement 
can  be  obtained  by  using  a  relatively  simple 
(though  often  misapplied)  mechanical  principle. 
The  figure  shows  how  a  lingual  bow,  pressing 
downwards  and  forwards  on  the  lower 
incisors,  serves  to  gather  forward  the  roots  of 
the  anchor  teeth  (the  condition  was  bilateral). 


Fig.  13. — A,  Class  II,  division  1  malocclusion  treated  by  extraction  of  and  7|7  at  11  years.  No  lower 
appliance  was  used.  B„  Tracings  at  11  years  and  15  years  of  the  same  case  showing  good  eruptive  position 
of  cheek  teeth  and  stable  incisor  relationship.  Note  particularly  early  and  favourable  eruption  of  8’s. 


acrylic  at  intervals  to  the  bloc  where  it  contacts 
the  mesio-lingual  surface  of  the  E’s  or  by 
adding  springs  to  the  bloc.  Lhiless  springs  are 
positioned  and  used  with  precision  they  are 
worse  than  useless. 

The  case  shown  in  Fig.  9  shows  a  response 
of  a  Class  II,  division  I  occlusion  to  a  mono¬ 
bloc  which  Korkhaus  claims  to  see  frequently. 
This  is  the  only  one  I  have  seen.  I  tried  with¬ 
out  success  to  get  the  patient  to  bring  his 
deciduous  cheek  teeth  into  occlusion. 

I  should  explain  that  the  bloc  was  trimmed 
so  that  there  was  no  hindrance  to  occlusal  rise 
of  the  cheek  teeth.  Korkhaus  maintains  that 
the  phenomenon  is  proof  that  the  bloc  induces 
the  mandible  to  move  forward  or  to  grow  more 
forward.  A  more  likely  explanation,  I  think, 
is  that  the  re-adjustments  in  occlusal  level, 
which  ordinarily  accompany  a  change  in  arch 


The  incisors  are  temporarily  proclined  into 
unstable  positions.  In  the  example,  the  anchor 
teeth  were  lower  6’s  and  the  forlorn  aim  was 
permanent  proclination  of  lower  incisors. 

Another  aspect  of  treatment  worthy  of  more 
exploration  is  the  extraction  of  7’s  where  there 
is  insufficient  room  in  the  arches  for  good 
alinement.  Assuming  that  the  developing  8*s 
are  not  diminutive,  that  their  inclination  is 
normal,  and  that  the  quality  of  the  6’s  is 
satisfactory,  there  are  several  conditions  where 
the  extraction  of  7’s  can  simplify  treatment. 
Just  as  the  early  loss  of  6’s  often  permits  7’s  to 
assume  acceptable  positions,  so  the  extraction 
of  7’s  immediately  on  eruption  gives  the  8*s  an 
equally  good  chance  of  gaining  an  acceptable 
position  (Fig.  11).  Longer  following  up  of  past 
extraction  treatments  of  this  type  should  en¬ 
able  one  to  predict  with  precision  the  cases 
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which  will  respond  most  satisfactorily  as  far  as 
the  final  position  of  8’s  is  concerned.  Mal¬ 
occlusions,  where  these  extractions  can  produce 
a  better  result  with  simpler  treatment,  are 


premolars  were  extracted  instead  {Fig.  13). 
Again,  where  lower  6  has  migrated  mesially, 
following  the  early  loss  of  deciduous  molars, 
the  extraction  of  lower  7  will  allow  an 


Fig.  14. — X-ray  series  showing  impacted  |5 


gaining  the  lower  arch  after  extraction  of  |7. 
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Fig.  15. — Case  showing  extraction  of  ~  and  distal 

movement  of  upper  buccal  segments.  No  lower 
appliances.  Class  II  occlusion. 

found  among  those  with  a  normal  or  a  Class  II 
relationship  of  the  cheek  teeth  with  only  slight 
crowding  in  the  lower  arch  at  12  years  of  age, 
particularly  when  there  are  general  tendencies 
towards  retroclination  of  incisors  and  deep 
overbite  {Fig.  12  A,  B).  Problems  of  residual 
spacing  are  avoided.  The  extraction  of  7|7  and 
two  upper  premolars  in  slightly  crowded  arches 
in  Class  II,  division  1  relation  can  also  be  a 
useful  combination  relieving  one  of  the 
necessity  of  employing  intermaxillary  traction 
which  would  otherwise  be  required  if  two  lower 
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Fig.  16. — Case  showing  extraction  of  —  and 

distal  movement  of  upper  buccal  segments.  No 
lower  appliances.  [3  not  fully  erupted  as  it  was 
exposed  surgically.  Mild  Class  II. 

unerupted  and  temporarily  impacted  lower  5 
to  push  lower  6  distally  and  erupt  normally, 
providing  its  initial  position  in  the  X-rays  is 
vertical  {Fig.  14).  This  way  of  disimpacting  a 


lower  5  can,  however,  be  disappointing  and 
lead  to  anterior  crowding  if  the  distal  move¬ 
ment  of  lower  6  is  limited  by  the  over-eruption 
of  upper  7.  It  can  happen  where  the  relation¬ 
ship  of  the  cheek  teeth  is  Class  II,  but  it  can 
be  avoided  by  moving  lower  6  distally  with  an 
appliance.  Alternatively,  if  an  upper  appliance 
is  in  use  as  in  Figs.  15,  16  it  can  be  modified  to 
prevent  over-eruption  of  J\7.  These  two  cases 
were  Class  II,  div.  2  type,  treated  with  upper  re¬ 
movable  appliances  only,  to  move  cheek  teeth 
distally  and  to  aline  anteriors.  An  anterior 
incline  was  always  incorporated.  The  incline 
caused  a  degree  of  over-proclination  of  the 

DISCUSSION 

Mr.  J.  H.  Hovell  said  the  President  had  already 
remarked  upon  the  attendance  at  the  Meeting,  which 
undoubtedly  was  a  sign  of  the  esteem  and,  indeed,  the 
very  real  affection  which  every  Member  of  the  Society 
felt  for  Mr.  Rix.  ( Acclamation .) 

The  first  important  point  raised  was  that  of  the  teaching 
of  the  basic  sciences  and  pre-clinical  subjects.  It  would 
seem  that  no  one  could  fail  to  agree  with  Mr.  Rix  on  the 
basic  broad  principles  underlying  his  views.  He  would 
take  issue  with  Mr.  Rix  when  he  said  that  what  was 
considered  to  be  an  adequate  background  for  general 
dentistry  was  not  an  adequate  background  for  ortho¬ 
dontics.  Surely  the  truth  of  the  matter  was  that  the 
background  for  general  dentistry  was  inadequate, 
leading  to  a  poor  understanding  of  problems  arising  in 
branches  other  than  orthodontics,  and  should  be  raised. 

Was  it  not  necessary  first,  however,  to  teach  the 
teachers  ?  It  would  be  interesting  to  hear  Mr.  Rix’s  views 
on  a  complete  integration  of  the  second  M.B.  and  second 
B.D.S.  courses. 

In  his  view  Mr.  Rix  rightly  laid  stress  on  the  part 
played  by  the  general  practitioner  in  carrying  out 
orthodontic  treatment.  How  about  the  consultant? 
Friel,  at  the  American  Association  of  Orthodontics’ 
Meeting  in  Washington,  had  stated  that,  in  his  view,  the 
orthodontist  should  commence  his  specialized  training 
immediately  after,  if  not  before  qualification,  and  should 
have  no  contact  with  general  dentistry. 

His  own  view  was  diametrically  opposed  to  that,  even 
to  the  extent  that  he  believed  the  institution  of  pure 
orthodontic  consultant  posts  to  be  a  retrograde  step — 
one  of  the  steps  which  was  divorcing  dentistry  from 
medicine  and  reducing  it  from  a  science  whose  most 
important  aspect  was  diagnosis  and  treatment  planning 
to  something  little  better  than  a  skilled  craft. 

In  his  opinion,  before  turning  to  orthodontics  a  man 
should  spend  at  least  two  years  in  general  dentistry  and 
at  least  two  years  in  a  general  dental  trainee  specialist 
post.  His  pure  orthodontic  training  should  then 
commence  at  the  senior  registrar  level. 

Where  did  Mr.  Rix  stand  in  that  matter? 

His  own  views  on  soft-tissue  patterning  coincided  very 
much  with  those  of  Mr.  Rix.  He  tended,  however,  to 
divide  atypical  patterns  of  activity  into  two  main  types 

innate  and  habit.  The  vast  majority  of  those  were 
habit  activities,  due  to  and  not  the  cause  of  malocclusion. 


lower  incisors  which  subsequently  relapsed 
without,  however,  a  return  of  malalinement. 

In  conclusion,  I  hope  you  can  consider  this 
paper  in  the  light  of  the  chronic  shortage  of 
dental  manpower  where  it  is  not  helpful  for 
complexity  of  treatment  to  increase  in  order 
(to  misquote  Parkinson)  to  keep  pace  with 
the  elaboration  of  apparatus. 
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and  corrected  themselves  when  the  malocclusion  itself 
was  corrected.  They  did  not  in  any  way  hinder  successful 
treatment.  He  had  very  grave  doubts  as  to  whether  the 
tooth  apart  swallow  was  ever  per  se  innate.  He  thought 
it  was  rather  a  swallow  commencing  from  a  postured 
position  of  the  mandible  with  the  cheek  teeth  apart.  It 
would  be  interesting  to  hear  Mr.  Rix’s  views  on  that. 

He  absolutely  agreed  with  Mr.  Rix’s  remarks  on 
incompetent  lips.  He  had  been  one  of  the  people  who 
started  that  red  herring  and  unfortunately  that  paper  of 
his  was  still  read !  He  believed  that  they  were  of  impor¬ 
tance  only  when  owing  to  other  aetiological  factors, 
for  example  skeletal  or  habit,  such  as  thumb- sucking, 
the  development  of  a  normal  overjet  or  a  Class  II. 
division  1  incisor  relationship  was  in  the  balance.  In 
such  cases  they  might  be  the  determining  factor,  but 
not  otherwise.  Although  he  considered  the  effect  of 
normal  soft-tissue  patterning  paramount  in  the  production 
of  normal  occlusion  and  dental  relationships,  he  was 
tending  to  discount  more  and  more  the  effects  of  abnormal 
soft-tissue  patterning  in  the  production  of  malocclusion 
and  to  consider  the  skeletal  pattern  and  tooth-tissue 
relationship  to  be  far  more  important. 

Mr.  Rix  had  given  as  a  basic  principle  the  acceptance 
of  the  lower  morsel  arch  in  treatment  planning.  He  had 
not  used  those  exact  words  himself,  but  rather  the 
position  of  the  lower  labial  segment,  having  due  regard 
to  the  expected  development  changes  which  Mr.  Rix 
pointed  out.  He  thought  Mr.  Rix’s  expression  was  better 
as  it  also  brought  in  the  necessity  of  maintaining  buccal 
segments  in  soft-tissue  balance. 

He  had  been  pleased  to  hear  Mr.  Rix’s  remarks 
regarding  collapse  of  the  arches  after  extraction.  He  did 
not  believe  that  arches  collapsed,  but  merely  found  the 
stable  position  with  soft-tissue  balance,  when  they  had 
previously  been  buttressed  out  by  interproximal  contents, 
and  that  movement  was  in  fact  a  small  one.  One  saw 
many  intact  arches  which  would  undoubtedly  have  been 
described  as  “collapsed”  had  teeth  been  removed.  Had  he 
understood  Mr.  Rix  rightly  when  he  took  that  to  be  his 
view  also  ? 

Miss  L.  M.  Clinch  said  that  as  a  clinician  she  had 
picked  up  some  good  tips,  but  probably  Mr.  Rix  would  be 
aware  that  she  was  ready  to  do  battle  with  him  on  some 
of  the  points  which  he  had  made.  He  must  have  special¬ 
ized  a  long  time  ago.  and  yet  he  was  now  advocating,  as 

115 


far  as  she  could  make  out,  that  all  orthodontic  treatment 
should  be  done  by  general  practitioners.  She  did  not 
think  that  would  be  a  forward  step  and  she  felt  quite 
sure  that  many  of  the  general  practitioners  would  not 
wish  to  spend  so  much  of  their  time  doing  orthodontics. 
She  knew  of  nobody  who  advocated  that  orthodontics 
should  be  taken  out  of  the  undergraduate  course.  As  a 
matter  of  fact,  she  believed  that  the  development  of  the 
dentition  and  of  occlusion  was  the  basis  of  dentistry, 
and  probably,  as  things  were  at  the  present  time,  the 
orthodontic  lectures  were  the  most  valuable  that  the 
undergraduate  got  in  many  schools,  but  she  thought 
that  complicated  treatment  should  certainly  not  be 
taught  as  an  undergraduate  subject.  There  just  was 
not  time. 

With  regard  to  the  term  “incompetent”,  perhaps  it 
was  a  weakness  of  hers  but  she  thought  it  was  a  fright¬ 
fully  bad  term  to  use.  It  was  most  misleading.  What 
were  they  incompetent  to  do  ?  One  could  masticate  with 
them,  one  could  talk  with  them;  they  were  competent 
to  do  those  two  things,  which  were  probably  the  two  most 
important  functions  of  the  mouth.  She  thought  it  was 
misleading  to  graduates  and  it  must  be  extremely 
misleading  to  undergraduates.  It  was  one  of  the  worst 
terms  which  had  got  into  orthodontic  literature. 

Mr.  Rix  had  said  that  treatment  was  often  based  on 
the  morsel  surfaces  of  the  lower  teeth.  Would  it  be  a 
good  thing  sometimes  to  base  it  on  the  appearance  of 
the  child  ?  That  seemed  to  her  to  be  the  most  helpful 
thing  to  do,  and  personally  she  would  not  diagnose  a  case 
from  a  pair  of  models. 

Finally,  what  damage  did  an  increase  in  overbite 
cause  ? 

Mr.  H.  G.  Watkin :  In  extracting  the  first  permanent 
molars  Mr.  Rix  mentioned  that  the  uppers  should  be 
extracted  first  in  Class  II  cases.  That  was  most  essential. 
In  taking  out  the  6’s  one  must  take  uppers  before  the 
lowers  in  Class  II  cases,  then  the  lower  molars  would 
keep  the  pre-molars  forward  and  the  upper  pre-molars 
would  drift  into  normal  position  and,  in  many  cases, 
into  normal  relationship. 

He  had  been  very  interested  to  hear  Mr.  Rix  mention 
about  keeping  the  7’s  back,  because  it  was  surprising  how 
soon  the  upper  7’s  came  forward  before  one  got  the  5’s 
back. 

Mr.  D.  G.  Timms  said  he  thought  that  Mr.  Rix  had 
rather  over-simplified  the  atypical  swallow.  He  always 
got  the  impression  from  Mr.  Rix  that  in  an  atypical 
swallow  the  cheek  teeth  were  apart.  He  had  carried  out  a 
very  large  number  of  examinations  on  atypical  swallows 
and  found  that  was  not  always  so,  and  very  often  the 
teeth  were  together  in  an  atypical  swallow  and  the 
tongue  thrust  was  accompanied  by  anterior  open  bite. 

There  was  also  the  question  of  the  extrusion  of  the 
tongue.  Sometimes  one  saw  an  extrusion  of  the  tongue, 
but  it  was  surprising  the  degree  of  the  intrusion  of  the 
lower  lip  that  had  been  recorded.  Somehow  it  was  sucked 
in.  All  these  were  seen  very  clearly  on  cineradiographic 
examination — far  more  so  than  the  normal  clinical 
examination  permitted.  It  was  quite  important  and  he 
hoped  that  they  would  be  able  to  publish  some  of  those 
facts  later  when  they  had  examined  some  more  cases. 

Mr.  T.  Jason  Wood :  There  were  one  or  two  points  which 
he  wished  to  make.  Firstly,  having  had  something  to  do 
with  students  over  about  twenty  odd  years  he  had  found 
a  very  noticeable  degree  of  increase  in  intelligence  and 
interest  with  regard  to  orthodontics,  and  he  thought  it 
was  a  great  pity  that  the  modern  tendency  was  not  to 
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allow  the  students  to  do  anything  themselves.  He 
thought  that  every  student  should  move  one  tooth  over 
the  bite  once  !  (Laughter .) 

He  would  not  use  the  term  “incompetent  lips” 
because  he  preferred  to  use  the  term  “  the  open 
lip  posture”- — it  was  obvious  from  the  number  of 
children  that  one  saw  who  had  this,  that  it  compared  to 
the  number  of  adults.  One  had  only  got  to  look  round  a 
bus  or  a  football  crowd  in  order  to  see  that,  and  a  tremen¬ 
dous  lot  of  it  should  be  disregarded.  It  was  what  they 
called  up  in  Yorkshire  a  “gawp”  and  even  perfectly 
normal  children  had  it;  one  saw  them  standing  round 
watching  a  hole  in  the  road  being  made  and  standing  with 
their  mouths  open.  He  believed  that  a  tremendous 
lot  of  it  was  just  immaturity  and  that  they  grew  out 
of  it. 

Professor  C.  F.  Ballard  said  he  thought  he  ought  to 
stand  on  his  feet  because  he  believed  he  had  detected  a 
hint  of  criticism  of  postgraduate  teaching  !  He  wished  to 
point  out  that  in  papers  in  the  past  he  had  said  exactly 
the  same  things  as  Mr.  Hovell,  and  he  did  not  believe 
that  what  they  had  to  teach  at  postgraduate  level  should 
be  postgraduate  teaching  at  all.  He  had  also  said  that 
he  did  not  think  it  was  orthodontics;  he  thought  it  was 
fundamentally  a  basic  teaching  of  all  branches  of  dentistry, 
and  he  had  been  a  little  distressed  that  evening  to  hear 
Mr.  Rix  say  that  and  then  appear  to  retract  some  of  it 
when  he  said  that  the  student  did  not  have  to  be  able 
to  assess  dental  base  relationship.  He  did  not  think  the 
orthodontic  clinician  necessarily  had  to  be  able  to  assess 
the  dental  base  relationship,  but  he  certainly  thought  the 
prosthetist  had  to,  and  they  were  teaching,  he  believed, 
the  fundamentals  which  the  prosthetist  had  to  know  and 
which  should  come  early  in  the  curriculum. 

He  also  agreed  with  Mr.  Hovell  in  that  he  did  not 
think  the  orthodontic  consultant  was  that  primarily;  he 
was  a  dental  consultant  first  and  his  orthodontics  were 
secondary  to  that.  He  entirely  agreed  with  Mr.  Hovell 
that  it  was  essential  not  to  specialize  too  soon. 

Mr.  H.  E.  Wilson  agreed  with  what  the  President  said 
regarding  Mr.  Rix’s  views  on  undergraduate  teaching. 
He  had  mentioned  how  nice  it  would  be  to  have  in  the 
pre-clinical  years  teachers  with  some  dental  background, 
and  that  was  being  brought  about.  When  the  under¬ 
graduates  came  into  the  clinical  years.  Growth  and 
Development  that  had,  or  should  have,  been  taught  in 
their  pre-clinical  years  was  reversed  and  they  started  by 
repairing  and  making  appliances  for  dentureless  adults. 
The  curriculum  should  be  changed  to  follow  the  logical 
line,  that  is,  the  student  ought  to  follow  the  child  through 
to  the  adult  during  his  clinical  years.  As  far  as  possible, 
he  should  start  by  treating  children  and  watching  their 
growth  and  development  through  the  clinical  years  and 
finally  treating  the  adult. 

He  agreed,  too,  that  there  was  a  place  in  general  practice 
for  orthodontic  treatment.  It  was  not  a  completely 
specialized  subject,  as  such.  He  agreed  with  Professor 
Ballard  that  they  should  have  a  general  background  and 
not  be  too  specialized. 

Mr.  W.  J.  Tulley  said  that,  from  the  previous  speaker’s 
remarks,  did  Mr.  Wilson  advocate  that  the  undergraduate 
course  should  be  ten  or  twelve  years  ?  Apart  from  under¬ 
standing  the  problems  of  extracting  the  first  molars  the 
undergraduate  should  have  a  training  in  the  observation 
of  many  cases  to  get  an  insight  into  the  way  teeth  moved 
naturally  following  certain  extractions  in  various 
circumstances.  This  was  something  which  Mr.  Rix  had 
shown  him  to  be  all  important. 


Mr.  R.  E.  Rix,  replying  to  the  discussion,  thanked 
Mr.  Hovell  for  his  kind  remarks  about  the  paper.  He  had 
raised  very  many  deep  questions  and  he  doubted  whether 
Mr.  Hovell  had  seriously  thought  that  he  would  answer 
them  all. 

In  the  first  place,  Mr.  Hovell  had  asked  whether  it  was 
necessary  first  of  all  to  teach  the  teachers.  He  believed 
that  in  the  last  eight  or  ten  years  the  ground  had  shifted 
so  much  that  teachers  were  often  as  confused  as  exam¬ 
iners,  but  he  supposed  that  would  get  better  in  time.  He 
entirely  agreed  that  orthodontic  teachers  should  have  a 
longer  period  of  training  in  general  dental  surgery  than 
they  had  at  the  moment.  They  tended  to  look  at  the 
subject  a  little  too  narrowly. 

With  regard  to  advocating  an  entirely  separate  course; 
some  years  ago  the  Society  had  set  up  a  Committee  to 
look  into  orthodontic  education  and  he,  with  Mr. 
Chapman,  had  signed  the  minority  report  which  left 
the  way  open  for  a  less  specialized  approach  to  the 
subject. 

In  his  remarks  with  regard  to  swallowing,  Mr.  Hovell 
had  doubted  whether  the  tooth-apart  swallow  was  ever 
per  se  innate.  His  own  view  was  that  people  did  change 
their  mode  of  swallowing.  It  was  a  most  interesting 
subject  and  he  hoped  that  someone  would  take  1000 
children  and  1000  adults  and  see  how  they  swallowed. 
He  would  be  pretty  certain  that  there  would  be 
fewer  adults  swallowing  with  their  teeth  apart  than  the 
children.  It  looked  as  though,  if  one  started  off  with  a 
tooth-apart  swallow,  it  was  not  necessarily  ingrained  in 
one  to  such  an  extent  that  one  could  never  forsake  it, 
but  whether  it  was  a  “habit”,  as  Mr.  Hovell  had  called  it, 
he  did  not  know  if  he  coidd  entirely  agree. 

Following  on  his  remarks  about  incompetent  lips 
Mr.  Hovell  had  gone  on  to  say  that  it  was  beginning  to  be 
his  impression  that  the  skeletal  pattern  and  tissue 
relationship  were  getting  more  important  in  his  mind 
than  the  soft-tissue  environment  of  the  arches.  His  own 
personal  opinion  was  that  they  both  played  an  equal 
part.  Except  in  the  extreme  abnormalities  in  jaw 
relationships  he  did  not  think  that  one  could  disregard 
soft-tissue  behaviour  and  imagine  that  it  was  playing 
only  a  minor  part. 

With  regard  to  Mr.  Hovell’s  remarks  about  collapse  of 
the  arches  following  extractions,  he  had  an  idea  that 
with  the  early  loss  of,  say,  the  6’s  or  the  congenital 
absence  of  5’s  the  upper  incisor  apices  were  not  so  far 
forward  as  they  otherwise  would  have  been.  It  was  not 
only  that  the  crowns  fall  back  because  of  the  loss  of 
buttressing  effect,  but  again  one  wanted  it  to  be  proved 
with  serial  X-rays.  He  did  not  think  that  it  applied 
equally  in  the  lower  arch.  He  would  deal  at  leisure  with 
the  other  points  raised  by  Mr.  Hovell. 

Miss  Clinch  had  not  agreed  that  all  orthodontic  treat¬ 
ment  should  be  carried  out  by  the  general  practitioner. 
He  quite  agreed  with  that  because  some  of  the  more 
difficult  treatments  would  not  be  within  his  competence. 
However,  he  thought  the  general  practitioner  should  be 
encouraged  to  do  more  useful  orthodontics  than  he  was 
doing  at  the  moment. 

Miss  Clinch  did  not  like  the  phrase  “incompetent  lips” 
and  did  not  know  quite  what  it  meant.  He  thought  that 
Professor  Ballard  had  given  an  excellent  definition  of 
“incompetent  lips”,  and  others  had  done  so  several 


times  in  papers.  As  for  the  very  word  “incompetent”  it 
was  difficult  to  find  an  alternative :  possibly  one  could 
say  “inadequate”  but  he  thought  that  “incompetent” 
really  covered  the  situation  pretty  well  and  he  thought 
everyone  knew  what  was  meant  by  it. 

Miss  Clinch  had  said  that  she  woidd  place  great  stress 
on  the  appearance  of  the  patient  when  deciding  upon 
treatment.  Of  course  one  did  that,  but  one  had  to  work 
within  the  limits  of  the  individual  and  there  were 
certain  things  one  could  do  and  certain  things  one  could 
not  do.  Miss  Clinch  had  also  asked  what  damage  was 
caused  by  an  increase  in  overbite.  He  thought  that  a 
deep  overbite  mattered  very  little  as  long  as  the  incisors 
were  not  on  the  point  of  traumatizing  the  gums.  One  of 
the  Society’s  past  Presidents  had  got  a  very  deep  over¬ 
bite.  He  still  had  his  full  set  of  teeth — he  had  had  dinner 
with  him  that  evening. 

With  regard  to  the  remarks  made  by  Mr.  Watkin  one 
could,  of  course,  use  fixed  appliances,  as  he  had  shown, 
with  a  lower  labial  bow. 

With  regard  to  Mr.  Timms’s  remarks  about  atypical 
swallowing  behaviour  and  the  teeth  usually  together,  it 
all  depended  upon  what  one  called  “  atypical  swallowing 
behaviour”,  he  supposed.  Some  children  did  in  fact 
occlude  their  teeth,  and  the  tongue  spread  through  an 
anterior  gap — the  endogenous  tongue  thrust  which 
Professor  Ballard  had  named.  He  did  not  quite  like  the 
term;  although  they  usually  occluded  their  teeth  they 
did  not  necessarily  invariably  do  so.  From  clinical 
observation  he  woidd  have  thought  that  a  fair  proportion 
of  children  did  not  in  fact  close  their  teeth  during 
swallowing,  and  he  would  have  thought  that  closure  of 
teeth  during  swallowing  was  normal  and  beneficial. 
Perhaps  Mr.  Leighton,  who  had  done  a  lot  of  work  on 
oral  behaviour  with  X-rays,  could  say  something  more 
about  that. 

Mr.  Jason  Wood  had  pointed  out  the  encouragement 
that  the  student  got  by  pushing  one  incisor  over  the 
bite,  and  he  entirely  agreed. 

On  the  question  of  comparing  the  incidence  of  the  open 
lip  posture  in  children  and  in  adults,  he  felt  sure  that  as 
one  grew  older  there  was  more  and  more  a  tendency  for 
the  closed  lip  posture.  The  early  photographs  in  his  own 
family  album  would  show  him  as  a  “gawping”  child 
to  use  Mr.  Woods’s  phraseology,  but  he  kept  his  lips 
closed  now  without  effort.  However,  he  thought  that 
the  real  point  to  decide  was  whether  there  was  a  change 
in  morphology  which  in  the  end  allowed  the  lips  to  be 
closed  without  any  contraction  at  all  or  whether — and  he 
believed  that  this  very  frequently  happened— the  lips  did 
stay  closed,  but  with  some  slight  subconscious  contraction 
going  on  all  the  time. 

Professor  Ballard  had  thought  that  he  had  criticized 
postgraduate  teaching,  but  he  had  not.  However,  he 
did  think  that  there  should  be  a  longer  period  of  general 
dental  experience  and  he  entirely  agreed  with  Professor 
Ballard  that  orthodontic  consultants  were  really  general 
dental  consultants  and  made  a  first-class  contribution 
to  dentistry. 

Mr.  Wilson  had  felt  that  children’s  dentistry 
should  probably  come  early  in  the  clinical  course  in 
the  undergraduate  schools.  That  was  all  right  for  the 
undergraduates,  but  it  might  not  be  all  right  for  the 
children,  and  he  had  reservations  about  it. 
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INTRODUCTION 

The  title  of  this  paper  is  “Some  Factors 
concerned  with  the  Reduction  of  Excessive 
Incisor  Overbite  in  Angle’s  Class  II,  division  2 
Type  of  Malocclusion”  with  the  emphasis  on 
the  word  “some”.  Although  an  attempt  has 
been  made  to  cover  several  aspects  of  this 
subject  there  may  be  many  other  contributing 
factors  as  yet  unknown. 

Very  rarely  is  any  malformation  or  disease 
of  any  part  of  the  body  due  entirely  to  one 
cause.  It  is  more  usual  to  find  many  influences 
which  either  work  together  to  the  same  end,  or 
are  in  opposition,  and  one  cancels  the  effect  of 
another  to  a  varying  degree.  The  result  is  a 
balance  of  these  influences.  Also,  the  body  is 
not  static,  even  in  the  adult  state,  and  in 
childhood  and  adolescence  is  constantly 
changing.  Factors  present  at  one  age  may  well 
be  altered  or  absent  at  another,  while  other 
factors  may  have  come  into  action  which  were 
not  present  earlier. 

In  treating  malocclusions,  at  any  given  age 
it  is  impossible  to  predict  a  stable  end-result 
without  a  thorough  understanding  of  all  the 
factors,  viz. : — 

1.  Those  present  at  the  time  of  diagnosis. 

2.  Those  arising  as  a  result  of,  and  during 
the  course  of,  treatment. 

3.  Those  arising  during  the  period  of  treat¬ 
ment,  but  not  connected  with  treatment, 
producing  changes  which  would  have  occurred 
had  there  been  no  treatment  at  all. 

4.  Those  that  will  be  present  at  the  end  of 
treatment. 

Some  of  these  factors  are  favourable,  some 
unfavourable,  and  some  may  well  be  favourable 


to  one  type  of  malocclusion  but  extremely 
unfavourable  to  another. 

Interest  in  the  factors  involved  in  the 
problem  of  excessive  incisor  overbite  was  first 
aroused  by  one  case  where  the  result  was  better 
than  in  others  of  a  similar  type,  although  the 
original  condition  had  seemed  unpromising. 
This  case  was  analysed,  and  then  compared 
with  other  Class  II,  division  2  malocclusions, 
to  try  to  discover  the  factors  favourable  in 
this  instance. 

CASE  REPORT 

The  following  is  a  report  of  the  case  of  P.  C.,  who 
appeared  to  have  a  better  result  than  other  Class  II, 
division  2  cases  of  a  similar  type. 

History. — P.  C.  was  12  years  old  when  he  first 
attended.  He  was  of  average  size  for  his  age.  He  seemed 
helpful  and  co-operative.  His  parents  also  showed  good 
co-operation,  as  evidenced  by  their  determination  to 
travel  over  50  miles  each  way  for  his  treatment. 

P.  C.  was  more  like  his  mother  than  his  father  in 
appearance.  His  mother  was  assessed  as  a  skeletal 
Class  II  on  clinical  examination,  while  his  father  was  a 
skeletal  Class  I  or  mild  Class  III.  His  mother  had  a 
Class  II,  division  2  type  of  malocclusion,  but,  owing  to 
some  loss  of  teeth,  was  difficult  to  assess.  There  was  one 
younger  brother,  also  a  Class  II,  division  2  type,  but  less 
severe. 

P.  C.  had  no  relevant  medical  history. 

His  previous  dental  history  included  removal  of 
submerged  e"|  and  impacted  5],  and  conservation,  but  no 
previous  orthodontic  treatment. 

Clinical  Examination. — 

Soft  Tissues. — Competent  lips,  habitually  together, 
with  a  high  lip  line;  teeth-together  swallow  with  no 
clinically  detectable  abnormal  lip  or  tongue  action  during 
swallowing;  normal  speech;  no  habits  affecting  the  oral 
cavity;  inter-occlusal  clearance  slightly  increased,  but 
with  no  evidence  of  forward  posture  of  mandible ;  the 
path  of  closure  of  the  mandible  was  centric. 

Skeletal. — Class  II  with  average  to  low  Frankfort- 
mandibular  plane  angle. 

Dental. — Oral  hygiene  was  good;  the  gingivae  were 
normal  with  no  traumatic  effects  from  the  incisal  bite; 
caries  was  minimal  and  well  treated  (Fig.  1  A). 

Occlusion. — Class  II,  division  2;  excessive  incisor 
overbite  with  the  mandibular  incisors  in  light  contact 
with  the  palatal  mucosa;  slightly  increased  overjet; 


*  Now  Consultant  Orthodontist  to  Raigmore  Hospital, 

Inverness,  and  the  North  of  Scotland. 

Given  at  the  meeting  held  on  December  12,  1960. 
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A 


Fig.  1. — Models  of  P.  C.  A.  Before  treatment;  B,  After  removal  of  fixed  appliances;  C,  Six  months 
later;  D.  At  the  end  of  retention;  E,  Six  months  ont  of  retention;  F,  Model  six  months  ont  of  retention 
compared  with  original  model. 
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retroclination  of  maxillary  and  mandibular  incisors ; 
anterior  crowding  in  the  maxillary  arch;  slight  spacing  in 
the  mandibular  arch  was  present,  but  the  arch  would  have 
been  crowded  had  5]  been  present;  there  was  a  shift  of 
the  mandibular  centre  line  to  the  right;  all  teeth  were 

erupted  into  the  mouth  except  ;  there  was  a  buccal 

occlusion  of  fP  with  forward  position  of  maxillary  buccal 
segments. 


Radiographs. — 

1.  Dental. — These  showed  presence  of 


87|78 

87[78' 


2.  Lateral  Skull  (Fig.  2  A). — This  confirmed  the  clinical 
findings  of  skeletal  Class  II,  retroclined  maxillary  and 
mandibular  incisors,  and  low  Frankfort-mandibular 


angle. 


The  readings  are  as  follows: — 

S.N.A.  =  81-5° 
S.N.B.  =  74-5° 
Difference  =  70 


Maxillary  incisors  to  Frankfort  plane 

=  91-0° 

Maxillary  incisors  to  maxillary  plane 

=  88-0° 

Mandibular  incisors  to  mandibular  plane 
Angle  between  maxillary  and  mandibu¬ 

=  79-0° 

lar  incisors 

=  168-5° 

F rankfort-mandibular-plane  angle 

=  21-5° 

Maxillary-mandibular-plane  angle 

=  26-0° 

Gonial  angle 

=  117-5° 

Nasion-sella-gnathion  angle 

=  69-0° 

Overbite  (orientated  to  Frankfort  plane) 
Overjet  (orientated  to  Frankfort  plane) 

Facial  height  (nasion-gnathion) 


1T5  mm. 
4-0  mm. 


Sella-gnathion 


percentage = 


115 

120 


96( 


Treatment. — Treatment  consisted  of  extraction  of  fO 
and  complete  multiband  appliances  to  effect  the  following 
tooth  movements,  viz. : — 

1.  Retraction  of  3I3. 

2.  Alinement,  vertical  depression,  and  distal  apical 
movement  of  21l12  (without  proclination). 

3.  Closure  of  spacing  in  lower  arch  and  depression  of 
lower  incisors  with  slight  proclination.  No  attempt  was 
made  to  restore  symmetry  in  the  mandibular  arch. 

The  appliances  consisted  of  modified  Begg-type  arches 
and  the  anchorage  was  intra-maxillary  in  the  maxillary 
arch  supplemented  by  inter-maxillary,  to  close  spaces 
in  the  mandibular  arch,  and  extra-oral  traction  at  night. 

Active  treatment  was  completed  in  13  months. 

Passive  arches  were  then  inserted  to  retain  for  2  months, 
after  which  time  the  bands  were  removed  and  upper  and 
lower  retention  plates  fitted  immediately. 

At  this  stage  (Fig.  1  B)  it  may  be  seen  that,  in  spite  of 
my  intention  not  to  procline  the  maxillary  incisors,  they 
have  increased  their  angulation  and  there  is  an  increase 
in  overjet.  The  mandibular  incisors  have  been  depressed, 
relative  to  the  posterior  teeth,  and  proclined,  and  the 
overbite  has  been  reduced.  There  is  no  contact  between 
maxillary  and  mandibular  incisors.  The  buccal  segments 
have  moved  forward  during  treatment  and  £[5  are  in 
poor  contact.  However,  the  spacing  in  the  mandibular 
arch  has  been  reduced  and  the  alinement  of  anterior 
teeth  is  improved. 

Altogether,  the  occlusion  looks  unstable  and  most 
unpromising. 

Retention  Period. — The  retention  plates  were  worn 
by  day  and  at  night  for  6  months.  They  consisted  of 
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fitted  labial  bows  from 


3  +  3 
3  +  3 


with  the  plate  fitting  around 


the  incisors  palatally  and  lingually.  The  upper  plate 
was  thickened  anteriorly  to  form  a  slight  bite  plane  to 
maintain  the  vertical  position  of  the  mandibular 
incisors. 

At  the  end  of  6  months  I  examined  P.  C.  again  and 
found  that,  although  he  had  been  wearing  the  plates  all 
the  time  as  directed,  there  was  some  alteration  in  the 
occlusion.  The  overjet  was  decreased  and  the  relation¬ 
ship  of  the  posterior  teeth  had  altered  (Fig.  1  C). 

Another  lateral  skull  radiograph  was  taken  and 
compared  with  the  one  taken  immediately  after  the 
bands  were  removed. 

The  readings  are  as  follows,  the  figures  in  brackets 
being  those  of  the  radiograph  immediately  after  treatment 

(Fig.  2  B,  C): — 


S.N.A.  =  81-0°  (81-0°) 
S.N.B.  =  75-0°  (74-0°) 
Difference  fsf  6-0°  (7-0°) 


Maxillary  incisors  to  Frankfort  plane  = 
Maxillary  incisors  to  maxillary  plane  = 
Mandibular  incisors  to  mandibular 
plane  = 

Angle  between  maxillary  and  mandibu¬ 
lar  incisors  = 

Frankfort-mandibular-plane  angle  = 
Maxillary-mandibular-plane  angle  = 
Gonial  angle  = 

Nasion-sella-gnathion  angle  = 

Overbite  (orientated  to  Frankfort  = 
plane) 

Overjet  (orientated  to  Frankfort  = 
plane) 


92-0°  (98-0°) 
90-0°  (95-0°) 

81-0°  (85-0°) 

158-0°  (152-0°) 

29- 0°  (25-0°) 

30- 0°  (28-0°) 
119-0°  (118-0°) 

71-5°  (70-0°) 
7-0  mm. 

(7-0  mm.) 
3-0  mm. 

(5-0  mm.) 


Nasion-gnathion 
Sella-gnathionT  perC6nt  = 


139 

140 


99%  I 


/ 1 35 


\  135 


It  may  be  seen  from  these  figures  that,  although  a 
relapse  in  proclination  of  maxillary  incisors  of  6°  has 
occurred,  the  mandibular  incisors  have  also  relapsed 
by  4°,  therefore  the  reduction  in  overjet  is  not  entirely 
due  to  the  falling  back  of  the  maxillary  incisors. 

A.  A 

A  slight  improvement  of  S.N.A. -S.N.B.  difference  is 
seen,  although  such  a  small  difference  may  well  be  a 
tracing  error. 

The  Frankfort-mandibular-plane  angle,  maxillary- 
mandibular-plane  angle,  and  gonial  angle  have  all 
increased  slightly. 

As  I  was  not  certain  what  was  going  to  happen  next, 
I  decided  to  leave  the  retention  plates  and  keep  the  case 
under  observation.  P.  C.  wore  these  plates  day  and  night, 
the  upper  for  18  months  and  the  lower  for  1  year,  after 
which  time  he  went  on  to  night-only  retention  for  a 
further  6  months,  retention  being  left  off  6  months 
earlier  in  the  lower  arch.  He  was  seen  at  intervals  during 
this  time,  and  the  occlusion  appeared  to  be  steadily 
improving. 

At  the  end  of  this  period  of  retention,  the  incisors 
were  in  good  contact,  although  the  overbite  was  still 
deeper  than  normal.  They  were  in  a  position  of 
compromise  to  their  angulations  (Fig.  1  D). 

The  buccal  relationships  are  not  perfect,  due  to  asym¬ 
metrical  loss  in  the  mandibular  arch. 

The  case  was  re-assessed  and  it  was  found  that  his  soft- 
tissue  morphology  and  behaviour  were  similar  to  those 
noted  at  his  diagnosis  3  years  earlier,  i.e.,  normal.  The 


inter-occlusal  clearance  and  path  of  closure  of  mandible 
were  normal  and  centric.  The  lip  line  was  still  high, 
however  (Fig.  3  A-C). 

Physically,  apart  from  his  dental  condition,  consider¬ 
able  changes  had  occurred.  His  height  had  increased 


markedly  (he  was  now  5  ft.  11  in.)  and  he  was  showing 
signs  of  development  and  maturation— deepening  of  the 
voice  and  the  beginning  of  the  growth  of  facial  hair. 

Six  months  after  retention  was  discarded  there  was, 
if  anything,  a  further  improvement  in  occlusion.  A 


Fig 

C 


.  2. _ P.  C.’s  lateral  skull  tracings.  A.  Before  treatment  (12  years);  B.  After  active  treatment  (13  years); 

,  During  retention  (14  years):  D,  Six  months  after  retention  (16  years);  E,  Superimposition  of  A  and  D. 
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follow-up  lateral  skull  radiograph  was  taken,  which 
showed  the  following  measurements  (Fig.  2  D):- — 


S.N.A.  =  81-0° 
S.N.B.  =  76-0° 
Difference  =  5-0° 


Maxillary  incisors  to  Frankfort  plane 

=  91-0° 

Maxillary  incisors  to  maxillary  plane 

=  87-0° 

Mandibular  incisors  to  mandibular  plane 
Angle  between  maxillary  and  mandibu- 

=  81-5° 

lar  incisors 

=  156-5° 

Frankfort-mandibular-plane  angle 

=  31-0° 

Maxillary-mandibular-plane  angle 

=  34-0° 

Gonial  angle 

=  122-0° 

Nasion-sella-gnathion  angle 

=  72-0° 

Overbite  (orientated  to  Frankfort  plane 

=  7-0  mm. 

Overjet  (orientated  to  Frankfort  plane) 

=  2-0  mm. 

Nasion-gnathion 

140  noo/ 

— — — - — —  percentage 

Sella-gnathion 

i«~98% 

The  appearance  is  shown  on  models  (Fig.  1  E). 

The  case  has  now  been  out  of  retention  for  about 
1  year.  It  is  stable,  and,  if  anything,  still  improving 
slightly.  P.  C.  is  now  nearly  16  years  old. 


There  appears  to  be  a  slow,  gradual  increase  in  the 
Frankfort-mandibular,  maxillary-mandibular,  gonial, 
and  nasion-sella-gnathion  angles. 

The  overbite,  once  reduced,  is  maintained  and  the 
overjet  is  improved. 

.  .  nasion-gnathion 

I  he  slight  alteration  m  - — - — —  percentage 

sella-gnathion 

may  indicate  an  alteration  in  direction  of  growth  from 
vertical  to  anterior-posterior  and  then  swinging  back  to 
vertical. 

SUMMARY 

The  factors  favourable  and  unfavourable  to 
reduction  of  overbite  in  this  case  may  be 
considered  under  the  headings  mentioned  in 
the  introduction. 

1.  Factors  present  at  the  Time  of  Diagnosis.- — 

a.  Favourable. — (i)  Normal  soft  tissues;  (ii) 
Good  condition  of  teeth  and  mouth;  (iii)  Co¬ 
operation  good. 


Table  I. — Comparison  of  Measurements  from  P.  C.’s  Lateral  Skull  Tracings 


Measurement 

1 

2 

3 

4 

S.N.A. 

81-5° 

81-0° 

81-0° 

81-0° 

S.N.B. 

74-5° 

74-0° 

75-0° 

76-0° 

Difference 

7-0° 

7-0° 

6-0° 

5-0° 

Maxillary  incisors  to  Frankfort  plane 

91-0° 

98-0° 

92-0° 

91-0° 

Maxillary  incisors  to  maxillary  plane 

88-0° 

95-0° 

90-0° 

87-0° 

Frankfort-mandibular-plane  angle 

21-5° 

25-0° 

29-0° 

31-0° 

Maxillary-mandibular-plane  angle 

26-0° 

28-0° 

30-0° 

34-0° 

Mandibular  incisors  to  mandibular  plane 

1  79-0° 

85-0° 

81-0° 

81-5° 

Gonial  angle 

117-5° 

118-0° 

119-0° 

121-5° 

Nasion-sella-gnathion  angle 

69-0° 

70-0° 

71-5° 

72-0° 

Overbite 

11-5  mm. 

7-0  mm. 

7-0  mm. 

7-0  mm. 

Overjet 

4-0  mm. 

5-0  mm. 

3-0  mm. 

2-0  mm. 

N  asion— gnathion 

percentage 

Sella-gnathion 

96 

1 00 

99 

98 

1,  Before  treatment  (12  years);  2,  After  active  treatment  (13  years);  3,  During  retention 

(14  years);  4,  Six  months  after  retention  (16  years). 


A  comparison  of  models  will  show  the  changes  in 
occlusion  (Fig.  1  F),  and  a  comparison  of  lateral  skull 
tracings  (Fig.  2  E)  will  show  the  changes  seen  on 
radiographs. 

Table  I  shows  the  changes  in  lateral  skull  tracing 
measurements. 

It  can  be  seen  that  there  has  been  a  very  slight  im¬ 
provement  in  S.N.A.-S.N.B.  difference. 

The  maxillary  incisors  have  been  proclined  and  then 
returned  to  their  original  angulation.  There  was  believed 
to  be  some  distal  movement  of  apices,  which  is  difficult 
to  demonstrate  on  radiographs. 

The  mandibular  incisors  were  proclined  and  then 
relapsed  again,  but  maintained  a  slight  proclination  of 
3-5°. 

Depression  of  maxillary  and  mandibular  incisors  was 
difficult  to  demonstrate,  but  appeared  to  be  more  in 
the  mandibular  arch. 


b.  Unfavourable. — (i)  Skeletal  Class  II;  (ii) 
Low  Frankfort-mandibular-plane  angle  (be¬ 
lieved  to  be  associated  with  increased  overbite) ; 
(iii)  Early  loss  of  5| ;  (iv)  Buccal  occlusion  of  4|4 
and  post-normal  occlusion  ;  (v)  Retroclination 
of  upper  and  lower  incisors  and  an  already 
excessive  incisor  overbite  with  palatal  contact; 
(vi)  Distance  which  patient  had  to  travel. 

At  first  the  picture  was  not  encouraging. 

2.  Factors  arising  as  a  Result  of  Treat¬ 
ment. — 

a.  Favourable. — (i)  Appliances  well  tolerated 
and  patient  very  co-operative;  (ii)  Decision 
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to  accept  an  asymmetrical  mandibular  arch 
prevented  further  collapse  of  labial  segments; 
(iii  )  It  was  possible  to  depress  and  procline  the 
mandibular  incisors,  and  to  provide  contacts  to 
support  the  labial  segments. 

b.  Unfavourable. — (i)  Proclination  of  maxil¬ 
lary  incisors  prevented  a  contact  being  made 


A 


Fig.  3. — Photographs  of  P.  C.  at  the  end  of  reten¬ 
tion.  A,  Full  face;  B,  Left  profile;  C,  Occlusion. 

between  upper  and  lower  incisors  to  maintain 
the  overbite;  (ii)  The  asymmetrical  loss  in  the 
lower  arch,  together  with  symmetrical  loss  in 
the  upper  arch,  prevented  a  good  buccal 
occlusion  from  being  produced ;  (iii)  The  upper 
buccal  segments  were  moved  forward  during 
treatment. 

3.  Factors  arising  during  the  Period  of 
Treatment  which  might  have  occurred  had 
there  been  no  Treatment  at  all. — 

A  A 

a.  Favourable. — (i)  Decrease  in  S.N.A.-S.N.B. 
difference;  (ii)  Increase  in  Frankfort-mandibu¬ 
lar  and  maxillary-mandibular  angles  may  have 
improved  the  incisor  relationship ;  (iii)  The 

nasion-gnathion 

alteration  in  the  percentage  - — - — - 

seila-gnathion 

may  show  a  greater  downward  growth;  (iv) 
General  increase  in  height  and  development. 


b.  Unfavourable. — None  were  found  in  this 
case.  All  the  tendencies  appeared  to  favour 
improvement. 

4.  Factors  present  at  the  End  of  Treatment. — 

a.  Favourable. — (i)  The  retention  period 
was  obviously  favourable  in  this  case.  Had  the 
mandibular  incisors  not  been  held  in  the 


C 


vertical  plane  they  may  well  have  over-erupted 
again;  (ii)  The  relapse  of  incisors  into  muscle 
balance  as  well  as  into  contact  helped  to  make 
the  case  stable.  The  upper  incisors  were  at  the 
same  inclination  as  at  the  beginning  of  treat¬ 
ment;  (iii)  Cuspal  contacts  on  the  posterior 
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teeth  may  have,  by  inclined  plane  action, 
aided  the  settling  of  the  occlusion  and  may  have 
produced  some  forward  element;  (iv)  Muscle 
action  on  the  proclined  maxillary  incisors  may 
have  moved  the  entire  maxillary  arch  distally; 


F  G 


Fig.  4. — Models  of  different  types  of  Class  II, 
division  2  cases.  A,  Very  deep  incisor  overbite; 

B,  Extreme  overcrowding;  C,  Very  proclined  lateral 
incisors;  D,  Reduced  anterior  overbite;  E,  Anterior 
open  bite;  F,  Reversed  overjet — open;  G,  Reversed 
overjet — closed. 

(v)  Growth  may  have  brought  the  lower  arch 
forward  (certainly  there  was  no  forward  bite 
of  accommodation  in  this  case  at  the  end  of 
treatment) ;  (vi)  The  improved  skeletal  relation¬ 
ships  may  have  aided  improvement. 
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b.  Unfavourable. — The  overjet  which,  had 
there  been  no  retention,  might  have  resulted 
in  relapse  into  an  extreme  excessive  incisor 
overbite  again. 

Thus  it  can  be  seen,  in  this  particular  case, 
that  an  unfavourable  beginning  with,  appar¬ 
ently,  many  unfavourable  factors  present,  could 
still  result  in  an  acceptable  end-product  by  the 
emergence  of  favourable  factors  to  balance 
these  already  present. 

Having  examined  one  case,  it  was  thought 
that  it  might  be  interesting  to  investigate  more 
Class  II,  division  2  cases  and  to  follow  through 
as  many  as  possible  in  order  to  try  to  find 
favourable  factors  common  to  all  cases  and 
predictable  from  the  beginning  of  treatment. 
It  was  decided,  therefore,  to  select  cases  for 
comparison. 

SELECTION  OF  CASES  FOR  COMPARISON 

One  hundred  and  five  cases  of  Class  II, 
division  2  type  were  selected  from  patients 
under  treatment  at  the  Royal  Dental  Hospital 
and  the  Hospital  for  Sick  Children.  Sixty-nine 
of  these  were  under  my  own  care.  I  chose 
those  classified  as  Class  II,  division  2  on 
clinical  examination,  with  at  least  half  a  unit 
of  post-normality  of  the  posterior  occlusion  and 
with  retroclined  maxillary  incisors.  The  ages 
ranged  from  11  to  14  years  inclusive.  Severe 
cases  under  permanent  retention  were  dis¬ 
carded. 

At  first,  the  original  models  were  examined. 

It  was  interesting  to  note  how  many 
different  types  of  malocclusion  fall  into  this 
class,  and  it  was  realized  how  artificial  these 
accepted  classifications  may  be,  although  they 
are  convenient  (Fig.  4). 

Next,  the  original  lateral  skull  radiographs 
were  traced  and  examined.  It  was  then  found 
that  some  cases,  although  classified  as  division 
2  type  by  clinical  investigation,  were  really 
division  1  type  from  tracings.  This  was  due 
to  the  abnormal  angulation  of  crown  to  long 
axis,  which  made  the  teeth  appear  to  be 
retroclined. 

This  was  seen  in  many  cases,  although  in 
most  of  them  the  long  axis  was  retroclined  as 
well,  and  these  could  still  be  included  in  the 
selected  group.  As  some  other  workers  are  at 


present  investigating  this  field,  I  shall  not 
discuss  crown— root  angulation  further  at  this 
point. 

As  well  as  using  original  models  and  lateral 
skull  tracings,  the  soft  tissues  were  also 
recorded  clinically  at  the  time  of  diagnosis. 

ANALYSIS  OF  105  CASES 

Occlusal. — The  analysis  of  occlusions  may  be 
seen  in  Table  II  A ,  B.  These  figures  were 
produced  from  a  study  of  models  and  lateral 
skull  tracings. 

In  Table  II A  the  labial  segments  were 
analysed  under  the  following  headings,  viz. : — 
(1)  Angulation  of  incisors;  (2)  Overbite  and 


Fig.  5. — Tracings  of  two  Class  II,  division 

B,  With  ante 


angles  to  mandibular  plane  are  arbitrarily 
divided. 

The  mandibular  incisors  were  largely  retro- 
clined,  although  many  only  slightly.  Thirteen 
cases  had  proclined  lower  incisors.  The  normal 
was  taken  as  90  ^4  to  the  mandibular  plane. 

2.  Overbite  (orientated  to  Frankfort  plane). — 
Particular  attention  was  paid  to  determining 
the  degree  of  overbite.  The  overlap  of  incisors, 
from  incisal  tips  of  the  maxillary  central 
incisors  to  the  incisal  tips  of  the  mandibular 
central  incisors,  was  measured  in  millimetres. 
Where  there  was  a  discrepancy  in  length,  the 
mean  was  taken.  Then  the  labial  surfaces  of 
the  clinical  crowns  of  the  mandibular  central 


cases.  A,  With  extreme  incisor  overbite; 
r  open  bite. 


overjet;  (3)  Contact  made  by  mandibular 
incisors;  (4)  Abnormal  or  absent  teeth;  (5) 
Degree  of  crowding  or  spacing;  (6)  Position  of 
mandibular  centre  line. 

1.  Angulation  of  Incisors. — It  may  be  seen 
from  these  figures  that  all  the  maxillary 
central  incisors  in  these  cases  were  retroclined. 
They  were  all  angulated  at  less  than  104°  to  the 
Frankfort  plane,  the  normal  being  taken  as 
105-111  to  the  Frankfort  plane.  This  plane 
was  used  because  of  its  clinical  significance. 
Measurements  were  also  made  to  the  maxillary 
plane  and  almost  identical  results  were  found, 
except  in  the  few  cases  where  the  two  planes 
were  divergent. 

The  readings  are  divided  in  an  arbitrary 
manner  merely  to  show  the  range  covered. 
Similarly,  the  readings  for  mandibular  incisor 


incisors  were  measured  in  mm.  and,  again,  the 
mean  was  taken  if  there  was  a  discrepancy  in 
length.  Then  the  proportion  of  overlap  to 
crown  length  was  found.  The  normal  was  taken 
as  j-j.  Actual  measurements  were  not  used  at 
this  stage,  as  an  overlap  of  a  certain  measure¬ 
ment  may  be  normal  on  a  large  tooth  but 
excessive  on  a  small  tooth,  and  great  variation 
in  tooth  size  was  found.  It  may  he  seen  from 
the  figures  that  nearly  all  the  cases  (95/105) 
had  an  overbite  greater  than  ^  of  the  length  of 
the  clinical  crown  of  the  mandibular  incisor. 
Eight  had  a  normal  overbite  and  2  had  reduced 
or  open  bite.  That  great  differences  were  found 
can  be  seen  on  these  two  lateral  radiograph 
tracings  (Fig.  5  A,  B). 

3.  Overjet  (orientated  to  Frankfort  plane). — 
This  was  measured  as  the  distance  from  the  tip 
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Table  II. — Analysis  of  Occlusions  of  105  Class  II,  division  2  Cases 

A.  LABIAL  SEGMENTS 


Measurement 

No.  of  Cases 
(105) 

Angulation  of 

<85° 

14 

maxillary  incisors 

86°-  95° 

35 

96°-104° 

36 

105°< 

— 

Angulation  of 

<75° 

19 

mandibular  incisors 

76°-85° 

30 

86°-94° 

43 

95°  < 

13 

Contact  of 

With  maxillary  incisors 

59 

mandibular  incisors 

With  palatal  mucosa 

36 

None 

10 

Overbite 

Increased 

95 

Normal 

8 

Decreased 

2 

Overjet 

Increased 

17 

Normal 

85 

Decreased 

2 

Reversed 

1 

Crowding 

Maxillary 

86 

Mandibular 

68 

Spacing 

Maxillary 

4 

Mandibular 

6 

Abnormal  teeth 

Reduced  lateral  incisors 

2 

Increased  crown/root  angle 

55 

Absent  teeth 

Absent  lateral  incisors 

2 

Mandibular  centre  line  not  coincident  with  maxillary 

63 

B.  BUCCAL  SEGMENTS 


Measurement 

No.  of  Cases 
(105) 

Premature  loss 

Deciduous 

Maxillary 

Mandibular 

24 

36 

Permanent 

Maxillary 

Mandibular 

9 

11 

Post  normality 

^  unit 

65 

1  unit 

31 

More  than  1  unit 

9 

Crowding 

Maxillary 

29 

Mandibular 

32 

Spacing 

Maxillary 

7 

Mandibular 

8 

Cross-bite 

Right 

4 

Left 

7 
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of  the  maxillary  central  incisors  to  the  labial 
surface  of  the  mandibular  central  incisors.  The 
normal  was  taken  as  2  mm.  Eighty-five  cases 
were  found  to  have  a  normal  overjet,  17  were 
increased,  2  reduced,  and  1  actually  reversed 
(Fig.  4). 

3.  Contact  made  by  Mandibular  Incisors. — 
The  contact  made  by  the  mandibular  incisors 
was  assessed  according  to  whether  they  touched 


had  lateral  incisors  of  reduced  size.  Fifty-five 
cases  had  abnormal  crown-root  angulation. 

5.  Crowding  and  Spacing. — It  was  found  that 
nearly  all  the  cases  were  crowded  in  the 
maxillary  labial  segment  (86/105)  and  very  few 
spaced  (4).  In  the  mandibular  labial  segment, 
68  were  crowded  and  6  spaced. 

6.  Centre  Line. — The  centre  lines  were  not 
coincident  in  63  of  the  cases. 


Table  III. — Analysis  of  Skeletal  Patterns  of  105  Class  II, 

division  2  Cases 


Measurement 

No.  of  Cases 

(105) 

Classification 

I 

36 

Mild  II 

55 

Severe  II 

9 

III 

5 

Frankfort-mandibular-plane  angle 

<24° 

26 

25°-30° 

57 

31°  < 

22 

Maxillary-mandibular-plane  angle 

<24° 

23 

25°-30° 

52 

31°  < 

30 

Gonial  angle 

<119° 

39 

120°-125° 

48 

126°< 

26 

Nasion-sella-gnathion  angle 

<66° 

27 

67°-71° 

52 

72°  < 

26 

Nasion-gnathion 

— — p| - — - percentage 

bella-gnathion 

<97 
98-102 
103  < 

21 

56 

28 

the  maxillary  incisors  or  palatal  mucosa  or 
nothing  at  all,  when  the  posterior  teeth  were 
in  occlusion.  Most  of  the  cases  had  contact 
with  teeth,  the  deeper  ones  with  palatal 
mucosa,  and  a  few  were  actually  causing 
stripping  of  the  gingivce.  Ten  cases  had  no 
contact  at  all. 

The  cases  previously  mentioned  as  having 
normal  or  reduced  over-bite  fall  into  the  same 
group  of  10  cases  mentioned  here  as  having 
no  contact.  This  group  is  peculiar,  and  will  be 
discussed  further  when  more  aspects  of  the 
cases  are  examined. 

4.  Abnormal  or  Absent  Teeth. — Two  cases 
had  absent  lateral  incisors.  Another  2  cases 


The  buccal  segments  were  then  analysed 
( Table  II  B )  under  the  following  headings: 
(1)  Premature  loss  of  teeth;  (2)  Degree  of  post¬ 
normality;  (3)  Crowding  or  spacing;  (4)  Cross¬ 
bites. 

1.  Premature  Loss  of  Teeth  (Posterior). — 
Premature  loss  of  deciduous  and  permanent 
teeth  was  noted  in  mandibular  and  maxillary 
arches.  The  permanent  teeth  lost  were  mainly 
first  molars,  although  two  first  premolars  were 
prematurely  lost  in  one  case. 

2.  Degree  of  Post-normality. — This  was 
measured  in  units,  one  unit  being  the  mesio- 
distal  width  of  the  first  premolar.  No  cases  had 
less  than  \  unit  of  post-normality. 
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3.  Crowding  or  Spacing. — As  with  the  labial 
segments,  very  few  cases  showed  spacing,  more 
were  crowded. 

4.  Cross-bites. — Very  few  cases  had  cross¬ 
bites,  and  those  noted  were  individual  teeth 
rather  than  the  whole  segment. 

Skeletal. — The  skeletal  analysis  of  105  cases 
is  shown  in  Table  III. 

The  following  measurements  were  made : — 

1.  Skeletal  Classification. — This  was  assessed 
clinically  and  verified  with  lateral  skull  radio¬ 
graph  tracings.  On  the  tracings,  the  skeletal 
patterns  were  found  by  correction  of  angulation 

A.  A 

of  incisors  and  by  S.N.A.-S.N.B.  difference 

A  A 

measurements.  The  S.N.A.-S.N.B.  difference 
measurements  were  then  taken  as  follows : — 

Sk.  I  =  Difference  2°-4° 

Mild  Sk.  II  =  Difference  5°-7° 

Severe  Sk.  II  =  Difference  8°<C 
Sk.  Ill  =  Difference  <1° 

Most  were  Sk.  II  and  Sk.  I,  but  not  many 
Sk.  Ill  or  severe  Sk.  II. 

2.  Frankfort-mandibular-plane  Angles  and 
Maxillary-mandibular -plane  Angles. — These 
were  divided  arbitrarily  to  show  the  range 
covered  and  seemed  fairly  evenly  divided 
amongst  the  groups,  not  necessarily  having 
low  values. 

3.  The  gonial  angle  was  measured,  which 
again  showed  considerable  variation. 

4.  The  nasion-sella-gnathion  angle  was 
measured  to  attempt  to  predict  the  direction 
of  growth.  The  results  were  again  spread  over 
a  wide  range. 

nasion-gnathion 

5.  The  percentage  — — - — -  was  used 

sella  -gnathion 

to  attempt  to  show  variations  in  growth  from 
vertical  to  forward  and  downward.  These 
values  again  varied  considerably.  Percentages 
were  used  to  avoid  errors  possibly  introduced 
by  variations  in  radiographs. 

Soft  Tissues. — The  soft-tissue  morphology 
and  behaviour  is  shown  in  Table  IV.  The 
following  points  were  investigated:  (1)  Lip  line; 
(2)  Lip  posture;  (3)  Swallowing  action;  (4) 
Habits;  (5)  Speech;  (6)  Inter-occlusal  clearance; 
(7)  Mandibular  posture;  (8)  Path  of  closure  of 
mandible. 


1.  The  lip  line  was  taken  as  normal  if  it  lay 
at  the  junction  of  the  incisal  ^  and  gingival  §  of 
the  labial  surface  of  the  maxillary  incisors. 
Nearly  all  the  cases  had  high  lip  lines. 

2.  Lip  Posture. — It  is  unfortunate  that  we 
had  no  way  of  recording  musculature  except  by 
making  notes  of  clinical  findings.  It  is  impos¬ 
sible  to  check  these  as  it  is  with  models  or 
radiographs.  On  checking  the  follow-up  cases 
I  am  sure  that  ideas  and  clinical  assessment 
may  have  changed  during  the  intervening  years 
since  some  of  the  cases  were  originally  assessed. 
Thus,  cases  originally  called  “competent”  may 
now  be  called  44  slightly  incompetent,  habitually 
together”.  Therefore  I  publish  the  findings, 
but  with  the  reservation  that  they  may  not  be 
quite  accurate. 

3.  Sicallowing  Action. — Again,  observations 
made  at  the  time  of  diagnosis  may  be  inter¬ 
preted  differently  at  the  present  time,  but  the 
figures  shown  should  give  a  rough  estimate 
of  the  different  types.  It  may  well  be  that 
at  this  time  the  contraction  of  lips  prior 
to  swallowing  (to  collect  saliva)  may  have 
been  misinterpreted  as  contraction  actually 
during  swallowing.  However,  the  cases 
noted  as  having  tongue  thrusts  fit  in  with 
the  cases  with  no  incisal  contact,  which  is 
interesting. 

4.  Habits. — Very  few  of  these  patients  had 
sucking  habits  of  any  kind,  nor  were  any 
remembered  during  earlier  years.  However,  we 
should  remember  that  patients’  memories  are 
not  always  reliable. 

5.  Speech. — This  was  not  checked  in  any 
expert  fashion,  but  sounds  were  noted  during 
the  course  of  conversation.  No  abnormalities 
were  found. 

6.  Inter -occlusal  Clearance ,  Mandibular  Pos¬ 
ture,  and  Paths  of  Closure. — Again,  these  are 
factors  which  may  not  have  been  recorded  in 
each  case,  which  wordd,  I  think,  explain  the 
low  numbers. 

At  first  sight,  remembering  that  all  but  10  of 
the  cases  had  increased  incisor  overbite,  it 
would  appear  that  there  is  little  correlation 
between  overbite  and  other  factors.  The 
skeletal,  occlusal,  and  soft-tissue  analyses  seem 
to  vary  so  much,  and  few  factors  seem  to 
stand  out  as  being  invariably  present. 
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However,  the  two  extremes,  i.e.,  those  with 
normal  or  reduced  overbite  and  those  with 
really  deep  overbite,  with  palatal  contact, 
were  separated  and  further  investigated.  It 
was  felt  that  factors  associated  with  the  normal 
or  reduced  may  well  be  favourable  to  reduction 
of  overbite.  Factors  associated  with  the  very 


In  the  extreme  cases  with  palatal  contact  no 
one  persistent  factor  was  found  which  was 
present  in  every  case,  which  is  interesting,  as 
this  means  that  an  increased  overbite  is  due 
not  to  one  factor  only  but  to  many  and  not 
always  the  same  ones.  The  following  findings 
may  be  interesting:  of  these  cases  (36): — 


Table  IV. — Analysis  of  Soft  Tissues  of  105  Class  II,  division  2  Cases 


Soft  Tissues 

No.  of  Cases 

(105) 

Lip  line 

Normal 

12 

High 

93 

Lip  posture 

Competent 

66 

Incompetent 

39 

Habitually  together 

94 

Habitually  apart 

11 

Swallowing  action 

Teeth  together 

64 

Teeth  apart 

41 

Contraction  of  lips 

77 

Anterior  tongue  thrust 

10 

Habits 

Thumb-sucking 

3 

Lip-sucking 

1 

Speech 

Anterior  sigmatism 

— 

Dislalia 

— 

Inter-occlusal  clearance 

Normal 

71 

Increased 

34 

Posture  of  mandible 

Normal 

71 

Forward 

10 

Open 

24 

Path  of  closure  of  mandible 

Protrusive 

1 

Lateral 

4 

Centric 

87 

Retrusive 

13 

deep  might  prove  to  be  a  guide  to  the 
unfavourable  factors. 

It  was  found  that  the  only  factor  persistently 
present  in  the  cases  of  normal  or  reduced  over- 
bite  was  abnormal  soft-tissue  behaviour  and 
habits,  i.e.,  tongue  thrusting  and  sucking 
habits.  All  other  factors  appeared  to  be  the 
same  as  in  the  main  group.  Thus  it  seems 
that,  in  abnormal  circumstances,  a  further 
abnormal  factor  is  likelv  to  counteract  other 

J 

abnormal  forces  and  produce  a  more  normal 
result.  However,  it  must  he  remembered 
that  there  was  no  incisal  contact  in  these 
cases. 


1.  Eighty-seven  per  cent  had  a  Skeletal  II 
base  (not  necessarily  severe). 

2.  Seventy-five  per  cent  had  a  tooth-apart 
swallow  with  some  contraction  of  the  circum- 
oral  musculature. 

3.  Sixty-seven  per  cent  had  early  loss  of 
units  in  the  mandibular  arch. 

4.  The  retroclination  of  incisors  was  of  the 
more  severe  type. 

5.  More  of  the  cases  had  a  more  severe  type 
of  post-normality  of  posterior  occlusion. 

However,  with  only  10  cases  of  one  type  and 
36  of  the  other,  it  is  not  possible  to  show 
anything  hut  a  tendency  to  an  association. 
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Table  V. — Comparison  of  Occlusions  Before  and  After  Treatment  in  49  Cases 


A.  LABIAL  SEGMENTS 


Measurement 

Overbite 
Reduced  (27) 

Overbite 
Unchanged  (12) 

Overbite 
Increased  (10) 

1st 

2nd 

1st 

2nd 

1st 

2nd 

Angulation  of  maxillary 

<85° 

4 

3 

3 

2 

2 

2 

incisors 

86°-95° 

11 

12 

5 

6 

3 

2 

96°-104° 

12 

12 

4 

4 

5 

6 

105°  < 

— 

— 

— 

— 

— 

— 

Angulation  of  mandibular 

<75° 

5 

3 

1 

1 

1 

2 

incisors 

76°-85° 

8 

10 

4 

6 

4 

1 

86°-94° 

10 

7 

3 

3 

5 

6 

95°  < 

4 

7 

4 

2 

- — 

1 

Overjet 

Increased 

1 

_ 

1 

— 

1 

4 

Normal 

25 

27 

11 

12 

9 

6 

Decreased 

1 

— 

— 

— 

— 

- — - 

Crowding 

Maxillary 

24 

6 

10 

2 

9 

1 

Mandibular 

24 

12 

10 

5 

9 

2 

Spacing 

Maxillary 

— 

— 

1 

1 

— 

— 

Mandibular 

1 

— 

— 

2 

1 

7 

Contact  of  mandibular 

with  maxillary  incisors 

12 

24 

6 

6 

7 

4 

incisors 

with  palatal  mucosa 

12 

— 

5 

5 

3 

6 

None 

3 

3 

1 

1 

— 

— 

Abnormal  or  absent  teeth 

Reduced  lateral  incisors 

_ 

_ 

— 

_ 

— 

— 

Increased  crown/root  angle 

12 

12 

6 

6 

8 

8 

Absent  incisors 

- — 

- — - 

1 

1 

— 

— 

Mandibular  centre  line  not  coincident  with  maxillary 

12 

10 

4 

6 

5 

7 

B.  BUCCAL  SEGMENTS 


Measurement 

Overbite 
Reduced  (27) 

Overbite 
Unchanged  (12) 

Overbite 
Increased  (10) 

Premature  loss 

Deciduous 

Maxillary 

Mandibular 

9 

10 

2 

2 

4 

6 

Permanent 

Maxillary 

Mandibular 

2 

2 

1 

— 

Unit  of  post-normality 

\  unit 

1  unit  or  more 

15 

12 

7 

5 

2 

8 

Crowding 

Maxillary 

Mandibular 

1st 

2nd 

1st 

2nd 

1st 

2nd 

12 

23 

2 

12 

1 

2 

— - 

2 

1 

— 

Spacing 

Maxillary 

Mandibular 

1 

2 

5 

2 

1 

4 

1 

1 

4 
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ANALYSIS  OF  TREATED  CASES 

From  the  105  cases  analysed  above,  49  were 
followed  through  treatment  into  the  post- 
retention  period.  Several  cases  had  been  two 
or  three  years  out  of  retention  when  re-called — 
some  less,  but  every  case  had  been  at  least 
six  months  out  of  retention.  The  loss  of  cases 


1.  Those  where  a  reduction  of  overbite  had 
been  achieved  and  maintained  in  the  post¬ 
retention  period. 

2.  Those  where  the  overbite  was  exactly  the 
same  as  at  the  beginning  of  treatment,  although 
the  rest  of  the  occlusion  may  have  been  greatly 
improved. 


Table  VI. — Comparison  of  Soft  Tissues  Before  and  After  Treatment  in  49  Cases 


Overbite 
Reduced  (27) 

Overbite 
Unchanged  (12) 

Overbite 
Increased  (10) 

1st 

2nd 

1st 

2nd 

1st 

2nd 

Lip  line 

Normal 

3 

5 

— 

— 

— 

- - 

High 

24 

22 

12 

12 

10 

10 

Lip  posture 

Competent 

27 

20 

10 

8 

10 

2 

Incompetent 

— 

7 

2 

4 

— 

8 

Habitually  together 

27 

27 

10 

12 

10 

10 

Habitually  apart 

— 

— 

2 

— 

— 

— 

Swallowing  action 

Teeth  together 

10 

15 

7 

8 

4 

2 

Teeth  apart 

17 

12 

5 

4 

6 

8 

Contraction  of  lips 

20 

12 

12 

8 

10 

10 

Anterior  tongue  thrust 

2 

2 

— 

- — 

— 

— 

Habits 

Thumb-sucking 

— 

— 

— 

— 

— 

— 

Lip -sucking 

— - 

— 

— 

\  — 

— 

— 

Inter-occlusal  clearance 

Normal 

27 

27 

10 

10 

2 

— 

Increased 

- — - 

— 

2 

2 

8 

10 

Posture  of  mandible 

Normal 

27 

27 

10 

10 

2 

— 

Forward 

— 

— 

2 

2 

6 

7 

Open 

— 

— 

— 

— 

2 

3 

Path  of  closure  of 

Protrusive 

_ 

_ 

_ 

_ 

_ 

— 

mandible 

Retrusive 

— 

— 

2 

2 

6 

7 

Lateral 

— 

— 

— 

— 

— 

— 

Centric 

27 

27 

10 

10 

4 

3 

was  due  mainly  to  patients  discontinuing 
treatment  for  various  reasons  or  to  their  not 
reporting  for  the  final  check-up. 

The  49  cases  were  examined  for  reduction  of 
incisor  overbite  when  compared  with  the 
original  models.  This  time  actual  measure¬ 
ments  in  mm.  of  the  vertical  distance  between 
the  maxillary  and  mandibular  incisal  tips  were 
noted  and  compared  with  the  original  distance. 
Proportions  could  not  be  used  because  gingival 
recession  had  occurred  in  some  cases  which 
would  make  the  clinical  crown  larger,  thus 
disturbing  the  values  for  the  proportions. 

The  cases  were  then  divided  into  three 
groups : — 


3.  Those  where  the  excessive  overbite  had 
actually  increased,  i.e.,  become  worse,  in  spite 
of  improvement  in  the  occlusion  otherwise. 

27/49  were  in  the  first  group;  12/49  were  in 
the  second  group;  10  49  were  in  the  third  group. 

The  final  grouping  showed  little  relation  to 
the  original  degree  of  overbite  except  in  the 
very  severe  cases  which  were  in  the  second  or 
third  group. 

These  49  cases  were  then  analysed  according 
to  the  above  grouping,  for  occlusal,  skeletal, 
and  soft-tissue  variations. 

Occlusal. —  Table  V  A  shows  the  comparison 
of  labial  segments  before  and  after  treat¬ 
ment,  the  first  column  in  each  group  being 

131 


before  treatment,  the  second  column  after 
treatment. 

The  incisal  angulations  do  not  seem  to  bear 
much  relationship  to  the  reduction  achieved. 
Similarly,  the  figures  for  overjet  and  crowding 
seem  to  be  almost  identical  in  all  three  groups. 

The  figures  for  incisal  contact  are  more 
definite,  the  cases  in  the  first  group  all  resulting 


Crowding  in  the  buccal  segments  seems  to 
have  more  of  a  beneficial  effect  on  reduction 
than  crowding  in  the  labial  segment,  and  the 
cases  still  crowded  after  treatment  are  the  ones 
in  the  first  group. 

Therefore,  the  favourable  occlusal  factors 
appear  to  be:  (1)  Establishment  of  contact 
between  incisors;  (2)  Original  post-normality 


Table  VII. — Original  Skeletal  Measurements  of  49  Treated  Cases 


Overbite 

Overbite 

Overbite 

Reduced 

Unchanged 

Increased 

(27) 

(12) 

(10) 

Classification 

I 

15 

3 

1 

Mild  II 

9 

6 

5 

Severe  II 

1 

2 

4 

III 

2 

1 

- — 

F rankfort-mandibular-plane  angle 

<24° 

6 

— 

2 

25°-30° 

15 

10 

6 

31°  < 

6 

2 

2 

Maxillary-mandibular-plane  angle 

<24° 

5 

2 

3 

25°-30° 

14 

8 

5 

31°  < 

7 

2 

2 

Gonial  angle 

<119° 

11 

2 

3 

120°-125° 

7 

8 

5 

126°  < 

9 

2 

2 

Nasion-sella-gnathion  angle 

<66° 

5 

5 

2 

67°-71° 

17 

5 

7 

72°  < 

5 

2 

1 

N  asion-gnathion 

- 7—. -  percentage 

Sella-gnathion 

<97 

98-102 

103  < 

13 

10 

4 

4 

5 

3 

4 

3 

3 

in  tooth  contact  except  those  where  there  was 
no  contact  originally.  These  3  odd  cases  did, 
however,  show  a  reduction,  although  they  were 
normal  to  start  with,  and  this  reduction  was 
maintained.  In  the  second  group  the  contacts 
are  the  same  and  in  the  third  group  the 
contacts  are  worse. 

Figures  for  abnormal  teeth  and  centre  line 
do  not  seem  to  be  significant  at  all. 

Table  V  B  shows  the  comparison  of  buccal 
segments. 

The  original  state  of  premature  loss  does 
not  seem  to  have  any  effect  on  the  end 
result. 

The  degree  of  post-normality  seems  to  be 
proportionally  worse  in  cases  which  did  not 
improve. 
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not  too  severe;  (3)  Crowding  of  mandibular 
arch,  especially  the  buccal  segments. 

Soft  Tissues. — The  soft  tissues  are  shown  in 
Table  VI. 

The  variation  before  and  after  treatment  is 
more  likely  to  be  a  change  in  clinical  assessment 
than  an  alteration  in  the  soft  tissues. 

Very  little  significant  difference  can  be  seen 
between  the  three  groups.  Perhaps  the  third 
group  has  a  higher  proportion  of  teeth- apart 
swallows,  but  the  numbers  are  rather  small 
to  prove  this.  The  posture  and  inter-occlusal 
clearance  certainly  seem  to  be  normal  in  the 
first  group  and  markedly  open  and  forward  in 
the  third  group.  These  may  not  be  causes  of 
the  over-bite,  but  present  because  of  it. 

The  lip  line  seems  high  in  most  cases. 


Thus,  very  little  can  be  said  of  the  soft 
tissues  except  that  the  worst  cases  seem  to 
have  some  relation  to  a  teeth-apart  swallowing 
action. 

Skeletal. —  Table  VII  shows  the  original 
skeletal  relationships  in  these  cases. 

The  majority  of  the  cases  where  reduction 
was  effected  appear  to  be  Skeletal  I,  while  the 
other  groups  fall  mainly  into  Skeletal  II 
category.  There  seems  very  little  difference  in 
the  other  measurements. 

Further  lateral  skull  radiographs  taken  in 
the  post-retention  period  were  traced  and 
compared  with  the  originals.  The  results  are 
shown  in  Table  VIII ,  and  it  seems  that  some 


overbite.  These  changes  are  not  so  marked 
in  the  other  groups. 

However,  swings  in  the  opposite  direction  are 
also  seen,  though  not  so  much  in  the  first  group. 

nasion-gnathion 

The  - — - — -  percentage  changes  do 

sella— gnathion 

not  seem  significant. 

Therefore  the  favourable  factors  in  skeletal 
relations  appear  to  be:  (1)  Skeletal  I  base;  (2) 
Tendency  for  the  skeletal  relationships  to 
improve. 

Having  investigated  the  occlusal,  soft-tissue, 
and  skeletal  factors,  the  types  of  treatment 
were  next  investigated. 


Table  VIII. — Changes  in  Skeletal  Measurements  during  the  Period  of  Treatment 

in  49  Cases 


Measurement 

Overbite 

Reduced 

(27) 

Overbite 

Unchanged 

(12) 

Increased 

(10) 

S.N.A.— S.N.B.  difference 

Decreased 

4 

— 

— 

Unchanged 

23 

11 

10 

Increased 

— 

1 

— 

Frankfort-mandibular-plane  angle 

Increased 

8 

1 

1 

Unchanged 

19 

9 

8 

Decreased 

— 

2 

1 

Maxillary-mandibular-plane  angle 

Increased 

6 

3 

1 

Lnchanged 

17 

9 

7 

Decreased 

4 

— 

2 

Gonial  angle 

Increased 

3 

1 

3 

Unchanged 

24 

7 

5 

Decreased 

— 

3 

2 

Nasion-sella-gnathion  angle 

Increased 

3 

— 

— 

Unchanged 

23 

12 

10 

Decreased 

1 

— 

— 

Nasion-gnathion 

percentage 

Increased 

5 

2 

6 

Unchanged 

15 

6 

4 

bella-gnathion 

Decreased 

7 

4 

alterations  have  occurred.  Changes  of  less  than 
3°  were  disregarded  as  these  could  be  due  to 
tracing  errors. 

In  the  first  group,  4  cases  show  a  decrease  in 
S.N.A.— S.N.B.  difference,  8  show  an  increase 
in  Frankfort-mandibular  angle,  6  a  difference 
in  maxillary— mandibular  angle,  and  3  increases 
in  gonial  and  nasion— sella— gnathion  angles. 
All  these  changes  would  seem  to  be  unusual, 
and  certainly  favourable  to  a  reduction  in 


TREATMENT 

The  treatment  in  the  49  cases  followed 
through  the  post-retention  period  was 
investigated  under  the  following  headings : 
(1)  Extractions;  (2)  Appliance  therapy;  (3) 
Anchorage;  (4)  Retention  period;  (5)  Tooth 
movements  achieved. 

It  was  then  possible  to  compare  the  different 
types  of  treatment  with  regard  to  the  achieve¬ 
ment  of  a  reduction  in  incisor  overbite. 
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1.  Extractions  ( Table  IX). — The  teeth  ex¬ 
tracted  during  treatment  were  noted  and 
compared  both  in  maxillary  and  mandibular 
arches  in  the  three  groups.  Most  of  the  cases 
had  symmetrical  extractions,  but  some  were 


The  low  number  of  second  molars  extracted 
may  be  due  to  the  fact  that  this  results  in  a 
longer  line  of  treatment  quite  often,  and  these 
cases  may  not  have  been  completed  in  time 
for  this  final  survey. 


Table  IX. — Comparison  of  Extractions  in  49  Treated  Cases 


Overbite 

Overbite 

Overbite 

Reduced 

Unchanged 

Increased 

(27) 

(12) 

(10) 

Mandibular 

Incisor 

1 

_ 

1 

Canine 

1 

— 

— 

1st  premolar 

41 

2 

7 

2nd  premolar 

91 
“  2 

n 

1 

1st  molar 

3 

— 

— 

2nd  molar 

- 

1 

- 

Maxillary 

Incisor 

3 

— 

— 

Canine 

1 

1 

— 

1st  premolar 

17 

7 

9 

2nd  premolar 

- 

- 

- 

1st  molar 

2 

1 

— 

2nd  molar 

1 

— 

— 

Table  X. — Comparison  of  Appliance  Therapy  in  49  Treated  Cases 


Overbite 

Overbite 

Overbite 

Type  of  Appliance 

Reduced 

Unchanged 

Increased 

(27) 

(12) 

(10) 

Upper  removable  appliances  (28) 

13 

8 

7 

Lower  removable  appliances  (4) 

2 

2 

- 

Upper  fixed  appliances  (14) 

12 

- 

2 

Lower  fixed  appliances  (18) 

13 

1 

4 

Andresen  appliances  (2) 

2 

- 

- 

No  appliances  (7) 

2 

3 

2 

asymmetrical,  due  either  to  caries  or  very 
badly  positioned  teeth.  Where  44 is  shown 
in  the  table  this  indicates  an  asymmetrical 
extraction.  The  numbers  become  very  small 
when  broken  up  in  this  way,  but  certain 
tendencies  emerge,  viz. : — 

a.  In  the  cases  of  increased  overbite  during 
treatment  (Group  III)  there  is  a  much  higher 
proportion  of  mandibular  extractions,  and 

b.  In  these  cases  the  extractions  are  nearer 
to  the  anterior  part  of  the  arch. 

c.  Maxillary  extractions  do  not  vary  much 
in  the  three  groups. 
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2.  Appliances  ( Table  X). — Appliance  therapy 
was  assessed  as  either  removable  or  fixed.  The 
removable  appliances  were  mainly  ones  with 
canine  retractors  and/or  labial  bows,  and  all 
had  had  some  kind  of  anterior  bite  plane 
to  attempt  depression  with  or  without  pro- 
clination  of  lower  incisors. 

The  fixed  appliances  were  all  multiband  type 
with  round  arch-wires,  and  had  been  used  for 
retraction  of  teeth,  proclination  and  depression 
of  lower  incisors,  depression  of  upper  incisors, 
and  alinement.  A  few  had  been  of  a  Begg  type 
and  been  used  to  attempt  distal  movement  of 


incisor  apices.  Also,  two  Antiresen  appliances 
were  used. 

When  split  into  the  three  groups,  again  the 
numbers  were  very  small.  However,  it  would 
appear  that: — 

1.  The  first  group  (with  reduction  of  over¬ 
bite)  had  proportionally  more  treatment  in  the 
mandibular  arch. 


4.  Retention  Period  ( Table  XII). — This  was 
checked  in  each  case  and  found  to  vary  from 
none  at  all  to  three  years. 

The  retention  was  by  removable  appliances, 
often  both  upper  and  lower.  Where  no  lower 
appliance  was  used,  the  upper  appliance  had 
a  bite-plane  anteriorly  to  maintain  the  lower 
incisors.  In  two  cases  monoblocs  were  used. 


Table  XI. — Comparison  of  Anchorage  in  49  Cases 


Type  of  Anchorage 

Overbite 

Reduced 

(27) 

Overbite 

Unchanged 

(12) 

Overbite 

Increased 

(10) 

Intra-maxillary  only  in  maxillary  arch  (20) 

10 

5 

5 

Intra-maxillary  only  in  mandibular  arch  (0) 

— 

- 

- 

Inter-maxillary  (19) 

14 

1 

4 

Extra-oral  (reinforcing  intra-  and  inter-)  (3) 

3 

- 

- 

2.  Some  cases  had  no  appliance  therapy  and 
yet  2  of  these  improved  in  overbite  by  them¬ 
selves.  (These  2  cases  without  appliance 
therapy  had  been  ones  with  maxillary  over¬ 
crowding  where  extractions  were  carried  out 
but  no  appliances  used.) 

The  number  of  cases  which  had  mandibular 
extractions  but  no  appliances  in  this  arch, 
although  sometimes  having  upper  appliances, 
was  examined  and  the  following  results  found : 
(1)  Group  I,  nil;  (2)  Group  II,  1;  (3)  Group 
III,  5. 

Again,  the  numbers  are  very  small,  but  may 
indicate  a  tendency  for  the  overbite  to  be 
increased  if  mandibular  extractions  are  carried 
out  in  Class  II,  division  2  cases,  but  no 
appliances  used. 

3.  Anchorage  ( Table  XI). — It  was  noted 
whether  intra-  or  inter-maxillary  traction  or 
extra-oral  traction  or  a  combination  of  these 
were  used.  The  results  do  not  appear  to  be 
significant  in  the  three  groups,  except  that 
more  inter-maxillary  was  used  in  the  first 
group.  Intra-maxillary  was  not  used  in  the 
mandibular  arch  because  the  danger  of  collapse 
or  over-retroclination  of  labial  segment  was 
realized. 

Very  few  cases  had  extra-oral  traction 
compared  with  those  now  under  treatment. 


The  cases  had  all  been  out  of  retention  at 
least  six  months  when  seen. 

The  time  of  retention  includes  full-time  and 
half-time  wearing. 

On  the  whole,  it  appears  that  long  periods  of 
retention  may  be  beneficial  to  reduction  in 


Table  XII. — Comparison  of  Retention  Periods  in 

49  Cases 


Retention 

Overbite 

Overbite 

Overbite 

Period 

Reduced 

Unchanged 

Increased 

(27) 

(12) 

(10) 

None 

2 

3 

2 

6  months 

1 

4 

4 

12  months 

20 

4 

3 

18  months 

2 

- 

— 

2  years 

2 

- 

1 

3  years 

— 

1 

- 

overbite.  The  one  case  of  three  years’  retention 
where  no  alteration  in  overbite  was  achieved 
was  found  to  be  an  extreme  case. 

5.  Tooth  Movements  Achieved  ( Table 
XIII). — Actual  tooth  movements  achieved 
and  maintained  into  the  post-retention  period 
were  examined  clinically  and  on  lateral  skull 
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radiographs.  Owing  to  difficulties  of  finding 
fixed  points  on  lateral  skull  radiographs  some 
of  the  movements,  e.g.,  depression  and  apical 
movement,  were  extremely  hard  to  confirm. 

The  angulations  of  maxillary  incisors  were 
checked  first.  In  the  first  group,  4  cases  had 
maintained  proclination,  but  these  may  have 


1.  At  the  Time  of  Diagnosis. — 

a.  Skeletal  Class  I  (or  mild  II). — No  other 
skeletal  factor  appeared  to  be  favourable  at 
this  stage. 

b.  Occlusal. — Crowding  as  opposed  to 
spacing;  No  excessive  post-normality  of  buccal 
occlusion;  Overbite  not  severe  to  start  with. 


Table  XIII. — Comparison  of  Tooth  Movements  in  49  Cases 


Tooth  Movement 

Overbite 

Reduced 

(27) 

Overbite 

Unchanged 

(12) 

Overbite 

Increased 

(10) 

Proclination  of  maxillary  incisors 

4 

4 

3 

Proclination  of  mandibular  incisors 

20 

4 

4 

Retroclination  of  maxillary  incisors 

12 

5 

6 

Retroclination  of  mandibular  incisors 

6 

6 

7 

Maxillary  incisors  unchanged 

1 

1 

1 

Mandibular  incisors  unchanged 

1 

1 

- 

Distal  movement  of  maxillary  incisor  apices 

4 

— 

1 

Depression  of  mandibular  incisors 

23 

2 

1 

Depression  of  maxillary  incisors 

1 

- 

— 

been  due  to  distal  movement  of  apices  rather 
than  labial  movement  of  crowns.  In  the  other 
two  groups  quite  a  large  proportion  had  a 
sustained  slight  proclination. 

The  mandibular  incisors  in  the  first  group 
show  a  high  percentage  of  sustained  pro¬ 
clination,  although  the  other  two  groups  also 
show  some  proclination. 

Quite  large  percentages  of  all  the  groups 
show  a  further  retroclination  of  both  upper 
and  lower  incisors. 

Almost  half  of  the  maxillary  incisors  in  the 
first  group  remained  unchanged. 

There  appeared  to  be  more  relative  depres¬ 
sion  of  lower  incisors  in  the  first  group. 

Depression  of  upper  incisors  seemed  to 
appear  clinically,  but  could  not  be  proved  in 
many  cases  on  lateral  skull  radiographs. 

DISCUSSION 

From  all  the  factors  investigated  it  was  seen 
that  the  following  may  be  favourable  in 
reduction  of  overbite. 


c.  Soft  Tissues. — Normal;  Habits  and 
tongue-thrusting  seemed  beneficial. 

2.  Treatment. — 

a.  Extractions. — These  should  be  avoided  in 
the  anterior  part  of  the  mandibular  buccal 
segments. 

b.  Appliances.—  Appliance  therapy  should 
be  used  to  procline  and  depress  lower  incisors 
and  must  be  used  to  close  lower  spacing  if 
extractions  are  carried  out. 

c.  Retention. — Long  periods  of  retention 
seem  advisable,  especially  when  growth  is  still 
proceeding. 

d.  Tooth  Movements. — Proclination  and  de¬ 
pression  of  lower  incisors  with  attempts  to 
establish  incisal  contact  seems  necessary  for 
sustained  reduction. 

3.  During  Period  of  Treatment. — Some  cases 
improved,  therefore  it  is  possible  that  slight 
skeletal  alterations  which  may  be  favourable 
might  occur.  These  have  not  been  proved  and 
cannot  be  predicted,  but  may  be  related  to 
alterations  in  occlusion  or  in  general  growth 
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and  development.  Long  periods  of  retention 
after  treatment  may  allow  the  effects  of  these 
factors  to  be  seen. 

4.  Factors  at  the  End  of  Treatment. — 

1.  Established  occlusion.  Incisal  contact 
and  occlusion  in  muscle  balance  seem  essential. 

2.  Normal  soft  tissues  will  maintain  a 
balanced  occlusion. 

3.  Growth  may  not  be  complete  and  further 
changes  may  be  expected. 

The  case  of  P.  C.  was  compared  with  these 
findings  and  it  was  seen  that  in  his  case  he  had 
very  few  favourable  factors  to  start  with, 
except  a  mild  Skeletal  II  base  and  normal  soft 
tissues. 

However,  during  treatment,  mandibular 
spaces  were  closed,  the  incisors  proclined  and 
depressed,  and  an  incisal  contact  achieved. 

He  showed  slight  skeletal  changes  and  post¬ 
treatment  alterations  in  occlusion  which  were 
allowed  to  settle  favourably  during  the  long 
retention  period. 

CONCLUSION 

This  paper  has  been  an  attempt  to  show 
some  factors  concerned  with  the  reduction  of 
excessive  incisor  overbite  in  Class  II,  division  2 
cases. 

DISCUSSION 

The  Chairman  thanked  Miss  Ridley  and  said  that  this 
type  of  analysis  of  treated  cases  was  of  vital  importance 
and  he  hoped  that  other  members  would  follow  her 
example  in  the  future.  It  was  essentially  a  long-term 
research  and  meant  not  only  meticulous  notetaking  and 
recording  and  collecting  material  very  carefully  from  the 
very  beginning,  but  also  remaining  long  enough  in  the 
same  place,  not  only  to  see  the  treatment  through  but 
also  to  see  the  cases  when  they  were  out  of  retention. 

He  then  called  on  Mr.  Hovell  to  open  the  discussion. 

Mr.  J.  H.  Hovell  said  that  he  was  very  pleased  to  be 
able  to  open  the  discussion  on  Miss  Ridley’s  paper, 
because  it  commenced  to  answer  criticism  one  heard  from 
overseas — and  he  included  Ireland  in  that  category- 
regarding  English  research  work.  It  had  been  suggested 
that  they  said  a  lot  of  things  without  ever  having  shown 
them. 

At  the  Royal  Dental  Hospital  they  were  now  building 
up  a  large  stock  of  records,  both  lateral  skulls  and  models, 
of  treated  cases,  which  were  a  very  valuable  source  of 
material  for  analytical  research  work  of  that  nature, 
of  which  there  was  no  doubt  too  little  was  being  done  at 
the  moment  in  this  country.  It  was  obvious,  when  one 
saw  the  paper,  why  there  was  too  little.  It  wras  no  job 
for  anyone  who  was  afraid  of  hard  work. 


The  number  of  cases  has  proved  to  be  too 
small  to  show  any  significant  facts. 

The  methods  of  recording  soft  tissues  is 
believed  to  be  unsatisfactory  as  they  cannot 
be  checked  in  the  original  state. 

The  lateral  skull  radiographs  have  some 
inaccuracies  which  prevent  measurements  to 
anything  less  than  ^2  and  slight  variations 
render  linear  measurements  impossible.  Also 
the  lack  of  fixed  points  makes  the  assessment 
of  tooth  movement  difficult. 

Even  the  models,  divorced  from  their 
surroundings,  cannot  always  be  compared 
completely  with  the  final  result. 

However,  certain  trends  seem  to  emerge 
which  may  be  useful  in  further  studies  in  this 
field  and  it  is  obvious  that  many  other  factors 
are  present  as  yet  unknown,  or  at  least 
unrecorded,  and  difficult  to  measure. 
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As  well  as  demonstrating  little  changes  during  treat¬ 
ment  and  retention  in  those  cases,  the  measiirements 
presented  also  demonstrated  quite  incidentally  the 
overall  stability  of  the  facial  skeletal  pattern  during  the 
growth  period,  the  comparatively  small  changes  which 
were  in  fact  taking  place,  and  how  even  those  small 
changes  could  affect  the  issue. 

Miss  Ridley’s  statement  that  the  Class  II,  division  2 
malocclusion  or  classification  of  Angle  comprised  many 
different  types  of  cases  was  undoubtedly  true.  Those 
different  types  had  different  aetiologies  in  all  probability. 
For  example,  that  of  the  same  dental  malocclusion  on  a 
Class  II  and  on  a  Class  III  dental  base. 

He  did  not  like  Miss  Ridley’s  use  of  the  term  ‘Tip 
posture”.  He  preferred  to  think  of  soft-tissue  patterning 
of  the  lips  as  comprising  three  features:  first,  morpho¬ 
logical  features;  secondly,  patterns  of  activity  during 
swallowing;  and  thirdly,  habit  activities. 

Morphological  features,  into  which  fell  competent  and 
incompetent  lips,  were  not  dependent  upon  nmsculature 
activity,  and  coidd  not  therefore  readily  be  called 
postural.  Habit  activities,  however,  were  produced  by 
active  musculature  and  were  postural.  A  distinction 
ought  to  be  made  there,  because  it  was  not  just  a  matter 
of  nomenclature;  it  was  a  matter  of  what  was  happening 
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in  those  cases.  This  is  unlike  the  term  “incompetent 
lips”,  to  which  some  members  of  the  Society  objected 
and  to  which  there  was  no  reasonable  alternative.  Since 
by  definition  all  orthodontists  should  be  aware  of  what 
that  term  meant  when  used  by  fellow  orthodontists,  its 
use  was  justifiable,  and  he  could  think  of  no  better  term 
to  replace  it. 

Certain  findings  in  the  paper  caused  him  some  surprise. 

As  many  as  10  cases  had  incomplete  overbite  due  to 
tongue  thrust;  he  would  not  have  expected  so  high  a 
percentage  of  tongue  thrust  as  that.  Moreover,  none  of 
the  tongue  thrusts  had  a  lisp,  apparently.  That  again 
seemed  contradictory.  It  would  seem  to  him  that  a 
tongue  thrust  in  a  Class  II,  division  2  malocclusion  must 
be  an  innate  activity  and  not  a  habit  activity,  and  yet, 
in  his  experience,  it  was  very  rare  for  innate  tongue 
thrusts  to  have  no  speech  defect.  Perhaps  Miss  Ridley 
could  shed  more  light  on  that  ? 

He  would  like  to  see  different  types  of  cases  analysed 
— that  was  a  job  for  someone  else — to  see  whether  the 
same  figures  came  out. 

Another  surprising  finding  to  him  was  the  high  per¬ 
centage  of  increased  intra-occlusal  clearances  and  distal 
paths  of  closure.  Was  it  possible  that  a  number  of  those 
cases  were  not  true  distal  paths  of  closure,  but  were 
habit  activities  of  a  downward  and  forward  resting 
posture  with  incisal  contact  ?  Those  were  very  common 
in  Class  II,  division  2  cases,  and  true  distal  paths  of 
closure  with  increased  intra-occlusal  clearance  very  rare. 
It  was  very  much  dependent  on  clinical  estimation,  and 
it  was  very  difficult,  as  Miss  Ridley  said,  to  assess  and 
make  foolproof  or  unassailable  statements  on  it.  The 
fact  that  the  number  of  retrusive  paths  of  closure, 
increased  intra-occlusal  clearances,  and  incompetent 
lips  habitually  together  all  increased  at  the  end  of 
treatment  would  seem  to  bear  out  that  point  of  view, 
that  they  might  be  habit  activities,  as  everyone  knew 
that  those  habit  activities  were  frequently  associated 
with  habit  sealing  of  incompetent  lips  and  increased 
markedly  during  that  age  period. 

Could  Miss  Ridley  explain  the  better  prognosis  for 
reduction  of  overbite  in  cases  with  crowding  of  the  lower 
buccal  segments  ?  Did  she  think  it  was  because,  in  those 
cases,  loss  of  continuity  in  the  lower  buccal  segmen  ts 
early  on  during  the  development  of  the  occlusion  had 
permitted  the  lower  labial  segment  to  tilt  lingually,  and 
that  that  could  therefore  be  proclined  slightly  during 
treatment  if  it  was  buttressed  forward  by  buccal  segments 
in  good  alinement  ?  Miss  Ridley  had  mentioned  the 
effect  of  closing  spaces  and  bringing  the  upper  space  up 
against  the  labial  segment.  The  question  of  forward 
buttressing  was  one  on  which  some  more  information 
was  needed.  He  was  sure  it  occurred,  as  could  be  seen  in 
cases  of  asymmetrical  loss  of  buccal  segment  support. 
He  felt  that,  in  adulthood,  the  labial  segment  frequently 
tended  to  crumple  up  in  those  cases  and  drop  back  to 
its  normal  position  in  soft-tissue  balance,  thus  producing 
a  late  relapse — the  sort  of  case  the  periodontist  was  more 
likely  to  see  than  anyone  else.  In  other  words,  one  was 
wiser  not  to  rely  in  treatment  planning  upon  buccal 
support  for  labial  segments.  He  hoped  that  Miss  Ridley 
would  be  able  to  follow  up  those  cases  for  a  sufficient 
period  of  time  to  check  upon  that.  Has  Miss  Ridley 
related  the  cases  which  improved  to  the  possibility  that 
the  incisor  position  originally  produced  by  the  soft-tissue 
patterning  would  have  placed  the  lower  incisal  edge  in 
unstable  relationship  to  the  palatal  surface  of  the  upper 
incisor?  In  other  words,  treatment  had  just  enabled  the 
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lower  incisors  in  some  cases  to  slip  labially  from  that 
unstable  position  instead  of  palatally.  He  referred  to 
Backlund’s  work  in  that  respect. 

Mr.  H.  L.  Leech  said  that  he  was  very  interested  in  the 
Class  II,  division  2  cases.  He  had  been  using  the  Begg 
multi-band  appliance  for  a  good  many  years.  In  those 
cases  where  he  had  attempted  to  reduce  the  overbite  by 
moving  the  apices  of  the  upper  incisors  palatally,  he 
had  been  disappointed.  He  was  coming  to  the  conclusion 
that  this  type  of  treatment  was  doomed  to  relapse.  He 
wanted  to  know  if  Miss  Ridley  had  had  the  same  ex¬ 
perience.  He  found  that  they  had  to  be  retained  for  a 
very  long  time  and  he  was  not  sure  that  a  removable 
appliance  was  sufficient.  He  thought  that  the  permanent 
reduction  of  incisor  overbite  was  very  nearly  impossible 
in  those  cases.  He  found  that  in  some  cases  the  relapse 
did  not  necessarily  occur  soon  after  the  removal  of 
retention,  but,  in  one  case  particularly,  which  he  was 
hoping  to  show  next  year,  a  little  relapse  occurred  after 
one  year  but  a  great  deal  during  the  next  three  years,  of 
the  incisor  overbite.  He  made  a  plea  that  Miss  Ridley 
should  follow  up  cases  for  some  years  afterwards  to  see  if 
that  occurred. 

He  was  interested  in  the  increase  in  the  angle  between 
the  Frankfort  plane  and  the  mandibular  plane  during 
treatment  and  wondered  if  Miss  Ridley  related  that  in 
any  way  to  the  inter-occlusal  clearance  before  and  after 
treatment. 

Mr.  E.  K.  Breakspear  said  that  during  the  last  two  or 
three  years  he  had  formed  an  empirical  policy  of  trying 
to  separate  out  what  might  be  called  the  natural  and 
artificial  factors  in  such  a  case.  For  example,  if  there 
was  early  loss  of  teeth  in  the  lower  arch,  he  regarded  that 
as  something  additional.  He  felt  that,  in  those  cases,  he 
could  restore  the  lower  arch  to  a  certain  extent,  thereby 
returning  it  to  the  condition  in  which  it  would  have  been 
originally,  had  there  been  no  extraction.  Beyond  that 
point,  he  felt  very  hesitant  to  go.  Would  Miss  Ridley 
agree  that  that  was  a  sound  type  of  approach  in  the 
initial  stages  ? 

His  second  question  was,  Had  she  noticed  any  change 
due  to  psychological  causes?  He  noticed  77  per  cent  of 
cases  had  lip  contraction  and  he  felt  that,  in  some  cases, 
that  was  affected  by  the  child’s  outlook.  In  one  or  two 
cases  he  had  in  mind  it  seemed  to  happen  that  the  child 
grew  older  and  got  a  better  outlook  on  life — he  might 
not — but  if  he  did,  then  there  was  a  certain  relaxation  of 
general  tension.  In  those  cases,  he  had  found  that  he  had 
been  able  to  get  some  improvement  in  the  overbite 
which,  apart  from  psychological  change,  he  would  not 
have  expected.  He  would  like  Miss  Ridley’s  comments 
on  that. 

Mr.  G.  C.  Dickson  had  two  small  points  to  raise. 

Miss  Ridley  had  said  that  she  did  not  think  it  was 
possible  to  measure  angles  accurately  to  nearer  than  3°. 
He  understood  that  3°  was  the  change  in  the  ANB  angle 
that  she  regarded  as  significant,  and  felt  that  the  degree 
of  change  which  could  be  regarded  as  significant  depended 
very  much  on  the  particular  angle  that  was  being 
measured.  He  would  have  thought  that  the  angle  ANB 
could  be  measured  accurately  to  1°  on  any  good  lateral 
skull  film  and  that  a  change  of  2°,  which  was  shown  in 
the  first  case  she  had  recorded,  was  in  fact  significant. 
It  was  2°  in  7°  which,  if  his  arithmetic  was  correct, 
worked  out  at  something  between  25  and  30  per  cent 
change. 

Miss  Ridley  had  said  that  she  could  not  suggest  any 
method  of  knowing  in  advance  whether  or  not  favourable 


growth  change  could  be  predicted.  He  wanted  to  point 
out  the  work  of  Ricketts  in  that  field  and  suggested  that 
if  one  could  get  one’s  cases  a  year  or  two  before  starting 
active  treatment,  some  idea  of  the  growth  trend  could 
be  made — if  one  was  able  to  get  a  lateral  skull  2  years 
before  treatment  commenced  so  that  the  change  could 
be  seen  on  a  subsequent  film;  in  other  words,  one  was 
treating  on  a  dynamic  and  not  a  static  picture. 

Mr.  W.  A.  Nicol  said  that  out  of  all  the  great  variety 
of  features  that  were  difficult  to  assess,  one  feature 
apparently  was  common  to  all  Class  II,  division  2  cases, 
and  that  was  the  high  lip  line  in  relation  to  the  central 
incisor  teeth.  That  was  particularly  gratifying  to  him. 
\\  hen  it  came  to  treating  Class  II,  division  2  cases  and 
assessing  the  results  of  treatment.  Miss  Ridley  said  that 
she  thought  the  upper  incisors  were  sometimes  depressed 
but  that  that  was  impossible  to  measure  or  to  assess  on 
analysis.  He  suggested  that  it  might  be  possible  to 
measure  some  difference  in  the  relation  of  the  incisors 
after  treatment  to  the  lip  line,  and,  as  that  was  a 
constant  feature  of  Class  II,  division  2,  it  might  be  of 
some  value. 

Mr.  C.  D.  Parker:  Did  Miss  Ridley  think  that  the 
behaviour  of  the  maxillary-mandibular-plane  angle 
during  treatment  had  any  influence  upon  the  re-establish¬ 
ment  of  the  deep  overbite  ?  In  other  words,  were  those 
cases  in  which  the  maxillary-mandibular-plane  angle 
opened  during  treatment  more  likely  to  relapse  ? 

Mr.  J.  K.  Wilkie  said  that  he  had  the  impression  that 
in  some  of  the  Class  II,  division  2  cases,  a  patient  would 
swallow  with  the  incisor  teeth  in  contact  and  the  cheek 
teeth  apart.  Had  Miss  Ridley  noted  that? 

Mr.  P.  J.  Holloivay  asked  Miss  Ridley  if  she  made  any 
observations  on  the  condition  of  the  periodontal  tissues 
around  the  anterior  teeth  in  those  cases  ? 

Mi  ss  Ridley ,  in  reply,  first  of  all  thanked  the  President 
for  his  remarks.  She  then  thanked  Mr.  Hovell  for  his 
remarks  and  said  that  she  was  very  pleased  that  he  had 
given  up  his  time  to  open  the  discussion  on  her  paper. 

Mr.  Hovell  had,  she  noticed,  disapproved  of  the  term, 
or  her  misuse  of  the  term,  ‘‘lip  posture”.  Of  course,  he 
was  quite  right,  as  usual !  She  was  attempting  to  express 
competence  and  habitual  posture  at  the  same  time,  as 
that  was  more  convenient  from  the  point  of  view  of 
clinical  assessment. 

On  the  question  of  tongue  thrusts,  those  mentioned 
were  not  severe  and  perhaps  should  have  been  called 
“forward  position  of  the  tongue  during  swallowing”. 
In  most  of  the  cases,  there  was  no  anterior  open  bite 
present.  She  was  not  an  expert  on  speech  at  all,  but  she 
would  have  thought  that  a  lisp  was  more  often  associated 
with  an  anterior  open  bite. 

On  the  question  of  whether  the  thrusts  were  endogenous 
or  not,  she  was  not  very  good  at  determining  this  at  the 
first  assessment.  However,  if  they  disappeared,  she  put 
them  down  as  “habitual”  but  if  they  persisted  she  called 
them  “endogenous”! 

With  regard  to  the  point  about  intra-occlusal  clearance 
and  mandibular  posture,  she  thought  the  answer  was 
that  the  records  were  incomplete  on  these  aspects  and  in 
the  original  assessments  made  several  years  ago  they  may 
have  confused  a  forward  posture  with  a  distal  path  of 
closure.  That  was  a  misrepresentation  of  the  term  and 
would  explain  the  unexpected  residts.  She  would  not 
attach  too  much  importance  to  any  of  those  findings 
because  she  was  not  very  certain  of  them  herself. 

On  the  question  of  crowded  buccal  segments,  the  main 
point  she  wanted  to  stress  was  not  to  leave  them  crowded 


but  to  attempt  to  close  the  spacing.  She  was  very 
interested  in  what  Mr.  Hovell  said  about  cases  relapsing 
later  on  in  life,  even  if  one  had  managed  to  hold  the 
labial  segments  forward  by  closing  the  buccal  spacing. 
She  did  not  think  any  work  had  been  done  on  following 
through  cases  into  the  adult  state.  One  or  two  of  her 
patients  were  around  21  years  and  22  years,  but  she 
thought  that  the  relapse  Mr.  Hovell  talked  about  would 
occur  nearer  to  30  years  of  age,  with  a  general  deteriora¬ 
tion  of  the  periodontal  condition,  and  often  following  on 
some  loss  of  teeth  due  to  caries. 

She  thought  that  the  improvement  in  the  cases  was 
mainly  due  to  a  better  incisal  contact,  the  lower  incisors 
going  incisally  rather  than  palatally.  She  thought  it  was 
important  to  try  to  achieve  good  contact  with  maxillary 
incisors,  but  felt  that  the  movement  should  be  of  the 
mandibular  incisors  and  not  the  maxillary.  If  possible, 
leave  the  maxillarv  incisors  alone,  because  they  were  in 
muscle  balance,  and  if  an  attempt  were  made  to  move 
them,  they  would  probably  relapse  back  again.  Instead, 
an  attempt  should  be  made  to  do  most  of  the  alterations 
in  the  mandibular  teeth. 

She  thanked  Mr.  Leech  for  his  remarks;  it  was  Mr. 
Leech  who  had  taught  her  how  to  use  Regg  arches  and 
he  knew  more  about  them  than  she  did.  She  had  used 
a  Begg  arch  on  P.  C.  and  the  incisors  had  appeared  to 
relapse  back  again.  The  final  result  depended  on  the 
severity  of  the  case,  which  was  probably  the  main  point, 
and  there  were  some  cases  in  which,  whatever  treatment 
was  used,  a  good  incisal  relationship  would  not  be 
obtained. 

With  regard  to  the  relationship  between  alteration  in 
Frankfort-mandibular-plane  angle  and  intra-occlusal 
clearance,  there  again  she  wished  that  she  could  have 
recorded  the  original  intra-occlusal  clearance.  The  only 
note  she  had  was  that  it  Avas  slightly  increased  before 
treatment  and  was  normal  after  treatment  and  that 
sort  of  recording  was  not  very  reliable.  She  wished  she 
had  had  better  records  before  starting  treatment  because 
she  could  not  really  relate  a  difference  to  the  increase  of 
the  Frankfort-mandibular-plane  angle. 

Regarding  Mr.  Breakspear’s  question,  his  appeared  a 
very  soiind  approach  to  her.  The  point  about  correcting 
the  effects  of  early  loss  was  very  good:  and  then  going  on 
to  other  factors  later,  as  they  arose. 

She  was  very  interested  in  what  he  had  said  about  the 
psychological  aspect.  She  had  not  gone  into  that  because 
she  really  did  not  know  anything  about  it,  and  one  could 
not  investigate  all  the  different  aspects.  But  she 
personally  felt — although  she  had  no  scientific  backing 
for  it — that  many  of  the  Class  II,  division  2  cases  had  a 
peculiar  psychological  make-up.  They  tended  to  be 
rather  nervous  and  it  was  very  interesting  that  Mr. 
Breakspear  should  have  noticed  this  also. 

She  thanked  Mr.  Tulley  for  his  remarks,  but  did  not 
really  think  that  he  had  asked  her  a  question  which 
called  for  an  answer. 

In  reply  to  Mr.  Dickson,  she  said  that  she  could  not 
measure  to  that  degree  of  accuracy.  She  had  taken  some 
lateral  skull  radiographs  herself  and  she  knew  how  much 
the  ear-plug  moved,  and  also  that  the  head  could  move 
as  it  was  not  held  rigidly.  Also  some  of  these  radiographs 
were  taken  on  different  machines.  She  had  traced  some 
of  them  again  and  found  a  slight  variation.  Some  people 
might  be  able  to  achieve  greater  accuracy,  but  she  had 
thought  that  she  ought  to  say  that  for  her.  personally, 

2  was  really  as  accurate  as  she  could  get.  Mr.  Dickson 
had  mentioned  the  percentage  of  change;  she  had  not 
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really  meant  that  a  difference  of  2  was  not  statistically 
significant,  but  that  due  to  her  error  of  ff:  2  an  altera¬ 
tion  of  more  than  this  was  needed  to  show  a  definite 
change. 

The  idea  of  Ricketts,  i.e.,  of  taking  lateral  skulls  for  a 
year  or  two,  before  starting  treatment  was  a  good  one 
and  it  would  be  very  helpful  if  that  could  be  done  in  all 
cases. 

She  thanked  Mr.  Nicol  for  his  remarks  which,  in  the 
case  of  measuring  the  lip  line,  would  have  been  useful. 
However,  the  distance  would  have  to  measured  exactly 
before  treatment,  and  she  had  not  done  that.  She  just 
assessed  whether  it  was  high  or  low.  To  be  able  to  tell 


whether  they  had  actually  been  depressed,  it  would  have 
to  be  measured  exactly. 

The  only  note  that  she  had  in  reply  to  Mr.  Parker  was 
“No,  they  didn’t”,  and  she  hoped  that  answered  his 
question ! 

Mr.  Wilkie  had  mentioned  swallowing  with  the  incisor 
teeth  together  but  cheek  teeth  apart.  She  thought  that 
this  type  would  be  included  in  what  she  was  calling  the 
“teeth-apart  swallow”. 

In  reply  to  Mr.  Holloway,  she  said  that  there  were 
36  cases  of  very  deep  overbite  and  all  those  certainly 
were  associated  with  some  stripping  of  the  gingivae.  That 
was  the  only  note  she  had  made  about  gingivae 
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RETRACTION  OF  UPPER  BUCCAL  SEGMENTS 
USING  REMOVABLE  APPLIANCES 

By  VINCENT  B.  MORRIS,  B.D.S.  (N.U.I.),  F.D.S.,  D.Orth.  R.C.S.  (Eng.) 

Senior  Registrar ,  Orthodontic  Department ,  Royal  Dental  Hospital ,  London 

Retraction  of  upper  buccal  segments  is  approximately  4-5  mm.,  the  lower  arch  being 
required  in  about  7  per  cent  of  all  patients  acceptable. 

attending  an  orthodontic  department  for  2.  Some  Class  II,  division  2  cases. 


Fig.  1. — Shows  the  appliances  used,  which  have  been  described  previously. 


Fig.  2. — Shows  the  buccal 

treatment.  The  types  of  malocclusion  which 
require  this  form  of  treatment  are  varied, 
and  the  following  are  typical  examples,  all 
having  the  common  factor  that  half  a  unit  or 
less  distal  movement  is  required: — 

1.  Class  II,  division  1  malocclusions,  in 
which  there  is  not  more  than  half  a  unit 
post-normality  and  an  increased  overjet  of 


occlusion  prior  to  treatment. 

3.  Cases  where  upper  buccal  segments  have 
drifted  forward  due  to  either  buccal  or  palatal 
misplacement  of  canines. 

4.  Class  III  cases  with  some  degree  of 
crowding  in  the  upper  buccal  segments. 

Extraction  of  upper  second  molars  is  fre¬ 
quently  necessary  in  these  cases  because  a 
shortness  of  dental  base  would  not  permit  the 
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placing  of  all  the  cheek  teeth  in  acceptable 
functional  positions. 

Favourable  Factors  in  Treatment  Planning. 

— The  following  favourable  factors  should  be 
ascertained  before  planning  treatment: — 

1.  Adequate  length  of  upper  buccal  seg¬ 
ment  apical  base. 


may  be  needed.  The  first  appliance  is  used  to 
retract  T 6|6T  and  the  second  to  retract  543|345. 

Stage  I. — Twin  screw  plate  supported  by 
extra-oral  traction. — 

Design. — Retention  is  vital,  as  insecurely 
inserted  appliances  do  not  work  and  tend  to 
slip  off  the  teeth  on  activation.  Thus  Adams 


Fig.  3. — Shows  the  buccal  occlusion  when  76|67  were  retracted.  Note  the  amount  have  followed 

distally  although  not  included  in  the  appliance. 


Fig.  4. — Shows  the  buccal  occlusion  with  7654|4567  fully  retracted.  Ample  space  has  been  provided  for 

3|3.  Note  that  has  improved  spontaneously. 


2.  Mesial  inclination  of  6|6. 

3.  No  radiographic  evidence  of  44 stacking” 
of  876|678. 

4.  Shallow  cusps  and  fossae. 

APPLIANCES 

Generally,  only  two  appliances  are  required, 
except  where  canines  are  in  unfavourable 
positions,  when  a  third  appliance  to  aline  these 
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Cribs  on  64|46  are  desirable.  Also  a  strong 
0-8  mm.  low  labial  bow  of  the  crossover  type 
is  placed  slightly  above  the  incisal  edge  of 
the  incisors.  This  labial  bow  aids  retention, 
provides  additional  anchorage,  and  is  the 
means  of  attaching  the  extra-oral  appliance. 

Screws. — Glenross  screws  are  used  and  are 
placed  so  that,  on  opening,  the  distal  part  of 
the  plate  moves  in  a  distal  and  outward 


direction  along  the  line  of  the  alveolar  ridge. 
Incorrect  placing  may  lead  to  failure  of  the 
apphance  by  pushing  the  teeth  off  the  alveolar 
ridge,  thereby  throwing  heavy  strain  on  the 
anchorage.  To  decrease  further  the  anchorage 
problem  the  screws  are  placed  just  anterior  to 
h|6,  so  that  76|67  (or  6|6  only  in  extraction 
cases)  are  moved. 

Note  that  5|5  are  not  pushed  distally  with 
the  first  appliance.  However,  they  generally 
drift  about  three-quarters  of  the  distance 
travelled  by  6|6.  The  apphance  is  accordingly 
trimmed  to  permit  5|5  to  move. 

The  screws  are  turned  once  per  week  on 
both  sides.  This  gives  4  mm.  movement  in  4 
months. 

A  bite  platform,  as  small  as  is  required,  is 
used  in  all  stages  to  avoid  cuspal  interference, 
especially  if  7|7  are  extracted,  as  then  7|7  may 
over-erupt. 

Stage  II. — When  T6|67  are  retracted  (a  little 
more  than  the  exact  amount  is  desirable),  a 
second  appliance  is  provided.  This  has  the 
following  design: — 

1.  Adams  Cribs  6|6. 

2.  0-8  mm.  crossover  labial  bow. 

3.  0-5  mm.  finger  springs  to  move  543|345 
distally. 

4.  Slight  bite  platform. 

The  finger  springs  are  activated  in  pairs; 
firstly  5j5  are  activated  simultaneously.  These 
teeth  are  usually  retracted  in  one  month  as 
they  have  already  moved  most  of  the  distance 
required.  Then  4|4  are  retracted  and  finally 
3|3,  if  required.  Extra-oral  anchorage  is  used 
throughout  these  movements. 


Extra-oral  Support. — All  types  may  be  used, 
hut  the  type  presented  is  generally  employed 
because  of  its  simplicity,  ease  of  manipulation 
and  construction,  and  its  efficiency.  It  con¬ 
sists  of: — 

1.  A  length  of  polythene  tubing  of  1  cm. 
bore,  measured  to  the  patient’s  requirements. 

2.  Two  pieces  of  1  mm.  S.S.  w-ire,  bent  at 
both  ends  to  hold  the  rubber  band  and  for 
attachment  to  the  apphance  ( see  Fig.  1). 

3.  One  No.  32  elastic  band. 

To  receive  the  extra-oral  support  a  U-bend 
is  placed  in  the  crossover  labial  bow  just 
before  it  crosses  over  the  mesial  contact  point 
of  the  upper  canine  into  the  acrylic. 

Wearing  of  Appliances. — This  should  be 
continuous,  especially  during  meals,  to  avoid 
cuspal  interference;  the  extra-oral  support 
being  worn  at  night  only. 

Figs.  2-4  illustrate  a  case  treated  by  the 
method  described  above : — 

P.  J.,  aged  13,  attended  with  2!  in  the  palate  and 

1^  buccally  placed  with  forward  position  of  the 

upper  buccal  segments.  2!^  were  missing.  The  lower 

arch  was  satisfactory. 

Acknowledgements. — I  wish  to  record  my 
thanks  to  Mr.  D.  P.  Walther,  Director  of  the 
Orthodontic  Department,  Royal  Dental 
Hospital  of  London,  for  permission  to  publish 
this  case,  and  for  his  encouragement  during 
the  preparation;  to  the  staff  of  the  Photo¬ 
graphic  Department  of  the  Royal  Dental 
Hospital  of  London;  and  to  Mr.  E.  D.  McBride 
of  the  Royal  Dental  Hospital  of  London  for 
technical  assistance  in  preparing  the  models 
used  at  the  demonstration. 
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REPORTS  OF  MEETINGS 


ORDINARY  MEETING,  January  11 

An  Ordinary  Meeting  of  the  Society  was 
held  at  Manson  House,  26,  Portland  Place, 
London,  W.l,  on  Monday,  January  11,  1960, 
at  7.30  p.m.  The  President,  Mr.  D.  P. 
Walther,  occupied  the  Chair. 

The  Minutes  of  the  Annual  General  Meeting 
held  on  Monday,  December  14,  1959,  were 
read  by  the  Secretary  and  confirmed  with  the 
following  alteration:  44 That  the  words,  4 The 
size  of  the  balance  was  maintained  as  provision 
for  outstanding  accounts’  be  amended  to  read, 
4  The  balance  was  maintained  against  foresee¬ 
able  contingencies’.” 

The  Minutes  were  signed  by  the  President  as 
a  correct  record. 

The  Secretary  reminded  members  of  the 
demonstration  meeting  which  was  to  take 
place  on  May  9,  and  added  that  the  Council 
would  be  glad  to  receive  other  offers  of 
demonstrations.  Perhaps  those  who  were 
interested  would  care  to  communicate  with 
him  by  letter. 

The  following  candidates  for  election  were 
admitted  en  bloc  by  show  of  hands : — 

Mr.  M.  A.  Burley,  F.D.S.,  D.Orth.  R.C.S., 
Orthodontic  Department,  Bristol  Dental 
Hospital,  Bristol  1 ; 

Mr.  I.  G.  Govan,  B.D.S.,  29,  Bridge  Street, 
Hawick,  Roxburghshire; 

Mr.  J.  A.  Hargreaves,  L.D.S.,  Turner 
Dental  School,  Bridgeford  Street,  Manchester 
15. 

The  President  welcomed  any  visitors  who 
might  be  present,  and  invited  them  to  regard 
themselves  as  members  for  the  evening. 

He  then  gave  his  Presidential  Address,  on 
the  subject: — 

44  Some  of  the  Causes  and  Effects  of 
Malocclusion:  An  Analysis  taken  from  a 
Random  Sample  of  1000  East  Anglian 
Secondary  Modern  School  Children  ”. 

ORDINARY  MEETING,  February  8 

An  Ordinary  Meeting  of  the  Society  was 
held  at  Manson  House,  26,  Portland  Place, 
London,  W.l,  on  Monday,  February  8,  1960, 
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at  7.30  p.m.  The  President,  Mr.  D.  P. 
Walther,  occupied  the  Chair. 

The  Secretary  (Mr.  B.  C.  Leighton)  read 
the  Minutes  of  the  meeting  held  on  Monday, 
January  11,  1960,  and  they  were  approved  as 
a  correct  record  and  signed. 

The  President:  It  is  with  the  deepest 
regret  that  I  have  to  announce  the  death  of  one 
of  our  honorary  members,  Dr.  Lilian  Lindsay. 
She  had  been  a  loyal  member  of  our  Society 
since  1922,  and  was  President  in  1938.  She  had 
the  distinction  of  being  the  first  woman  to 
attain  a  dental  qualification  in  Great  Britain. 
Dr.  Lindsay  was  President  of  the  British 
Dental  Association  in  1946,  and  in  the  same 
year  was  honoured  with  the  C.B.E.  She  was 
also  an  honorary  member  of  both  the  British 
Dental  Association  and  the  European  Ortho¬ 
dontic  Society.  There  can  be  very  few  in  our 
profession  who  did  not  know  and  admire  her 
immensely.  We  have  all  lost  a  very  distin¬ 
guished  colleague  and  friend,  and  I  would 
ask  you  all  to  stand  for  a  few  moments  in 
silence. 

A  brief  silence  was  accordingly  observed. 

The  following  candidates  were  elected  en 
bloc  by  a  show  of  hands : — 

Mr.  J.  D.  Atherton,  B.D.S.  (L’pool),  D.D.O. 
(Glas.),  5,  St.  Anne’s  Grove,  Liverpool 
17; 

Miss  H.  E.  Brearley,  L.D.S.  R.C.S.  (Eng.). 
33,  Church  Hill,  Epping; 

Mr.  J.  A.  Crease,  B.D.S.  (Lond.),  L.D.S. 
R.C.S.  (Eng.),  Laurelhurst,  Tenterden,  Kent. 

Mr.  M.  R.  Hood,  B.D.S.  (Glas.),  27,  Gordon 
Terrace,  Ayr,  Ayrshire; 

Capt.  W.  K.  Lervy  (R.A.D.C.),  L.D.S. 
R.C.S.  (Eng.),  83,  Crookston  Road,  Eltham 
Park,  London,  S.E. 

Dr.  G.  M.  Ardran  and  Dr.  F.  H.  Kemp 
then  gave  their  paper  entitled : — 

44  Biting  and  Mastication: 

A  Cineradio graphic  Study  ”. 

ORDINARY  MEETING,  March  14 

An  Ordinary  Meeting  of  the  Society  was 
held  at  Manson  House,  26,  Portland  Place, 


London,  W.l,  on  Monday,  March,  14,  1960,  at 
7.30  p.m.  The  President,  Mr.  D.  P.  Walther, 
occupied  the  Chair. 

The  Minutes  of  the  Ordinary  Meeting  held 
on  Monday,  February  8,  1960,  were  read  by 
the  Secretary,  confirmed,  and  signed  by  the 
President  as  a  correct  record. 

Two  members  whose  election  had  been 
confirmed  at  a  previous  meeting  were  intro¬ 
duced  to  the  President,  and  signed  the 
attendance  book. 

The  following  candidates  for  election  were 
admitted  en  bloc  by  show  of  hands : — 

Miss  E.  A.  Mason,  B.D.S.  (Edin.),  24,  James 
Street,  Dunfermline,  Fife; 

Mr.  T.  P.  G.  McCartney,  L.D.S.  (Belfast), 
71,  Northfield  Crescent,  Edinburgh  8; 

Mr.  Johan  Ahlgren,  Royal  Dental  School, 
Malmo,  Sweden  (Corresponding  Member); 

Dr.  L.  B.  Kelsten,  111,  East  Northfield 
Road,  Livingston,  New  Jersey,  U.S.A.  (Corre¬ 
sponding  Member). 

The  President  welcomed  the  visitors  and 
asked  them  to  consider  themselves  members 
for  the  evening  and  to  take  part  in  any 
discussion  if  they  so  desired. 

The  President  then  introduced  Mr.  M.  L. 
Brenchley,  who  had  been  House  Surgeon  in 
the  Dental  Department  for  Children  at  Guy’s 
Hospital,  and  now  worked  at  the  Eastman 
Dental  Hospital.  He  was  to  give  a  Short 
Communication  entitled : — 

44 Submerged  First  Permanent  Molars”. 

The  President  then  welcomed  Mrs. 
Russell.  Everyone  knew  and  remembered 
her  much  better  as  Miss  Bonnar. 

Most  people  would  remember  a  very  ex¬ 
cellent  paper  Miss  Bonnar  had  given  in  1956, 
entitled : — 

44 Aspects  of  the  Transition  from  the  Deciduous 
to  the  Permanent  Dentition ,  Part  I”. 

This  evening,  she  was  going  a  stage  further 
and  giving  Part  II. 

DEMONSTRATION  MEETING,  May  9 

A  Demonstration  Meeting  of  the  Society  was 
held  at  Manson  House,  26,  Portland  Place, 
London,  W.l,  on  Monday,  May  9,  1960,  at 
7.30  p.m.  The  President,  Mr.  D.  P.  Walther, 
was  in  the  Chair. 


The  Minutes  of  the  Ordinary  Meeting  held 
on  Monday,  March  14,  were  read  by  the 
Secretary,  confirmed,  and  signed  by  the 
President. 

The  President  announced  that  the  Council 
had  considered  a  proposal  that  a  prize  should 
be  awarded  annually  for  the  best  paper 
submitted  on  orthodontics  or  an  allied  subject. 
Further  details  of  the  proposal  would  he 
circulated  to  members  in  due  course. 

The  following  candidates  for  election  were 
admitted  en  bloc  by  show  of  hands: — 

Mr.  A.  Golden,  B.D.S.,  H.D.D.,  16,  Dunstan 
Road,  London,  N.W.ll; 

Mr.  J.  K.  Luffingham,  B.D.S.  (Lond.), 
D.Orth.  R.C.S.,  48,  Parkstone  Avenue,  Horn¬ 
church,  Essex. 

The  President  declared  the  meeting  open, 
and  proposed  a  vote  of  thanks  in  advance  to 
the  demonstrators. 

The  following  demonstrations  were  then 
given:  Mr.  C.  P.  Briggs:  44 The  Round- Wire 
Multiband  Appliance” .  Mr.  P.  H.  Burke: 
44 Some  Orthodontic  Springs ”.  Mr.  A.  G. 
Huddart  and  Mr.  M.  F.  Scott:  44 Common 
Faults  with  Removable  Appliances” .  Mr.  B.  C. 
Leighton:  44 Serial  Models  Illustrating  sojne 
Spontaneous  Changes  in  the  Deciduous  Denti¬ 
tion”.  Mr.  R.  Marx:  44  Various  Types  of 
Extra-oral  Anchorage  Appliances” .  Mr.  V.  B. 
Morris:  ‘‘‘'Retraction  of  Upper  Buccal  Segments 
using  Removable  Appliances” .  Mr.  J.  S.  Rose 
and  Mr.  R.  J.  Sharland :  ‘‘‘‘Cases  Treated  by 
Extraction  of  Permanent  Canines” .  Mr.  J.  W. 
Softley:  ‘‘‘‘A  Coil  Spring  Retractor  for  Removable 
Appliances” .  Mr.  J.  C.  Stephenson:  ‘‘‘‘Simple 
Fixed-removable  Appliances  for  Canine  and 
Premolar  Alinement” .  Mr.  G.  H.  Steel:  44 A 
Daylight  Tracing  Box”. 

ORDINARY  MEETING,  October  10 

An  Ordinary  Meeting  of  the  Society  was 
held  at  Manson  House,  26,  Portland  Place, 
London,  W.l,  on  Monday,  October  10,  1960. 
at  7.30  p.m.  The  President,  Mr.  D.  P.  Walther, 
occupied  the  Chair. 

The  Minutes  of  the  Ordinary  Meeting  of  the 
Society  held  on  May  9,  1960,  were  read  by  the 
Secretary,  confirmed,  and  signed  by  the 
President  as  a  correct  record. 
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The  following  candidates  for  election  were 
admitted  en  bloc  by  show  of  hands : — 

Miss  M.  Connors,  B.D.S.,  F.D.S.  R.C.S. 
(Eng.),  D.Orth.  R.C.S.,  Royal  Victoria  Hospi¬ 
tal,  Boscombe,  Bournemouth; 

Mr.  T.  D.  Foster,  L.D.S.,  B.D.S.  (Birm.), 
F.D.S.,  D.Orth.  R.C.S.  (Eng.),  Orthodontic 
Department,  Birmingham  Dental  Hospital, 
53,  Barwick  Street,  Birmingham  3; 

Mr.  D.  M.  Menezes,  L.D.S.  R.C.S.  (Edin.), 
L.D.S.  (B’bay),  Orthodontic  Department, 
Dental  Hospital,  53,  Barwick  Street,  Birming¬ 
ham  3; 

Mr.  V.  B.  Morris,  B.D.S.  (N.U.E),  F.D.S. 
R.C.S.  (Eng.),  3,  St.  John’s  Wood  Road, 
London,  N.W.8; 

Mr.  H.  A.  Woodward,  L.D.S.  R.C.S.  (Eng.), 
25,  East  Street,  Havant,  Hampshire. 

The  President  said  that  Miss  Clinch,  who 
was  one  of  the  stalwarts  of  the  Society, 
was  going  to  give  a  short  communication 
entitled : — 

44  Three  Cases  showing  Marked  Increase  in  Mal¬ 
occlusion  in  the  Maxillary  Incisor  Region”. 

Mr.  E.  K.  Breakspear  then  delivered  his 
paper  entitled: — 

44  Further  Observations  on  Early  Loss  of 
Deciduous  Molars ”. 

ORDINARY  MEETING,  November  14 

An  Ordinary  Meeting  of  the  Society  was 
held  at  Manson  House,  26,  Portland  Place, 
London,  W.l,  on  Monday,  November  14,  1960, 
at  7.30  p.m.  The  President,  Mr.  D.  P.  Walther, 
occupied  the  Chair. 

The  Minutes  of  the  Ordinary  Meeting  held 
on  Monday,  October  10,  1960,  were  read  by 
the  Secretary,  confirmed,  and  signed  by  the 
President  as  a  correct  record. 

The  Secretary  announced  that  he  had  been 
asked  by  the  Council  to  let  Members  know 
that  plans  which  had  originally  been  made  to 
hold  the  Country  Meeting  in  Birmingham 
next  year  had  had  to  be  changed  in  order  to 
hold  the  Meeting  outside  vacation  time.  It 
was  hoped  that  the  Meeting  would  now  be 
held  in  Bournemouth  on  Friday,  5,  and  Satur¬ 
day,  6  May,  1961.  Members  were  advised  to 
book  with  hotels  early,  and  a  list  of  suitable 
hotels  would  be  included  in  the  December 


agenda.  Those  whose  election  had  been  con¬ 
firmed  at  a  previous  Meeting  were  introduced 
to  the  President  and  signed  the  attendance 
book. 

The  following  candidates  for  election  were 
admitted  en  bloc  by  a  show  of  hands : — 

Mr.  H.  D.  P.  Hughes,  L.D.S.  (L’pool), 
17,  Billing  Road,  Northampton; 

Mrs.  A.  Chohayeb,  B.Ch.D.  (Alexandria), 
332,  Hor’eya  St.,  Sidi  Jaber,  Alexandria, 
Egypt  (Corresponding  Member); 

Mr.  B.  C.  Crisp,  M.D.S.  (Adelaide),  217, 
North  Tee,  Adelaide,  South  Australia  (Corre¬ 
sponding  Member). 

The  President  welcomed  any  visitors  who 
might  be  present.  He  invited  them  to  regard 
themselves  as  members  for  the  evening,  and 
to  take  part  in  any  discussion  which  might 
follow  the  paper. 

They  now  came,  he  said,  to  their  lecture  of 
the  year — the  Fourteenth  Northcroft  Memorial 
Lecture.  The  Lectures  had  been  inaugurated 
in  memory  of  the  late  Mr.  George  Northcroft, 
whom  they  looked  upon  as  the  Founder  of  the 
Society.  George  Northcroft  was  President  of 
the  Society  in  1909  and  again  in  1929.  The 
first  of  the  Memorial  Lectures  was  given  by 
Professor  Harris  in  1947,  and  on  that  occasion 
the  Society  had  been  honoured  by  the  presence 
of  Mr.  J.  H.  Badcock,  who  had  been  the 
Society’s  first  President  in  1908. 

On  this  occasion  the  Society  was  greatly 
honoured  by  the  presence  of  Mr.  George 
Northcroft,  the  son  of  the  great  man,  and  in 
fact  there  was  a  series  of  the  latter’s  record 
models  in  the  Museum. 

Who  better  could  the  Society  possibly  choose 
to  give  that  lecture  than  its  own  Mr.  Rix  ?  He 
was  so  well  known  that  he  needed  no  intro¬ 
duction,  a  fact  which  was  testified  by  the 
number  of  people  present. 

Mr.  R.  E.  Rix  presented  his  paper  on: — 

44  Some  Problems  for  Consideration  ”. 

ANNUAL  GENERAL  MEETING,  December  12 

The  Annual  General  Meeting  of  the 
Society  was  held  at  Manson  House,  26, 
Portland  Place,  London,  W.l,  on  Monday, 
December  12,  at  7  p.m.  The  retiring  President, 
Mr.  D.  P.  Walther,  occupied  the  Chair  for 
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the  first  part  of  the  proceedings,  and  the 
incoming  President,  Mr.  S.  Granger  McCallin, 
after  his  induction. 

Minutes. — The  Minutes  of  the  Ordinary 
Meeting  held  on  Monday,  November  14,  1960, 
were  read,  confirmed,  and  signed. 

Election  of  Officers  and  Councillors. — The 
President  said  that  there  were  no  other 
nominations  and  he  had  therefore  to  announce 
that  the  officers  and  councillors  for  1961 
nominated  by  the  Council,  as  printed  on  the 
agenda  paper,  were  duly  elected. 

Election  of  two  Auditors. — On  the  motion 
of  Mr.  J.  Rose,  seconded  by  Mr.  H.  L.  Leech, 
the  present  Auditors  were  re-elected. 

Report  of  the  Treasurer. — The  Treasurer 
(Mr.  J.  S.  Beresford)  presented  his  report,  as 
follows : — 

The  Income  and  Expenditure  Account  for 
1952  shows  printing  reserves  of  £500.  During 
the  following  years  it  was  apparent,  from  the 
increased  volume  of  material  to  be  published, 
and  from  our  discussions  with  the  printers, 
that  printing  costs  were  likely  to  increase. 
Accordingly  the  subscription  for  corresponding 
members  was  raised  to  a  sum  approximately 
equal  to  the  calculated  cost  of  each  volume  of 
the  Transactions.  The  sum  of  money  reserved 
for  printing  in  the  accounts  each  year  was  also 
increased,  so  that  by  1957  £1066  were  set  aside 
in  the  Income  and  Expenditure  Account  for 
printing  reserves  and  for  the  cost  of  extra  pages 
in  the  Dental  Practitioner.  I  began  to  wonder 
if  I  had  been  over-cautious,  and  the  reserves 
were  reduced  in  1958,  while  in  1959  a  sum  of 
£300  was  written  back  from  printing  reserves. 
This  was  no  sooner  done  than  the  bills  began 
to  come  in.  For  instance,  the  short  fall 
account  for  five  years  had  to  be  paid  in  one 
sum  and  the  1958  Transactions  at  £805 
proved  to  be  £205  more  than  reserved.  It  is 
clear,  therefore,  that  we  must  continue  to 
carry  in  the  Income  and  Expenditure  Account 
a  large  sum  for  the  printing  of  the  Transactions 
and  the  pages  in  the  Dental  Practitioner. 

Members  will  know  that  when  the  Dental 
Practitioner  is  printed  some  hundreds  of 
extra  pages  are  also  printed  and  laid  aside 
to  be  bound  later  as  the  Transactions.  The 
issue  is  further  complicated  by  our  financial 


obligations  regarding  the  printing  of  the  Dental 
Practitioner  itself,  such  as  the  short  fall 
account  agreement,  so  that  it  is  difficult,  or 
even  impossible,  to  say  with  absolute  accuracy 
how  much  of  our  printing  bill  is  for  the  Dental 
Practitioner  and  how  much  for  the  Transactions. 
We  cannot  print  the  Transactions  without 
first  having  the  Dental  Practitioner  printed. 

As  reference  has  been  made  to  1952, 
Members  might  like  to  know  that  in  that 
year  the  subscription  income  was  approxi¬ 
mately  £1000,  and  since  then  it  has  increased 
to  nearly  £1500  annually. 

I  continue  to  be  grateful  to  the  Honorary 
Librarian,  Mr.  Gordon  Taylor,  for  moneys 
received  from  the  sale  of  Transactions. 

From  the  Balance  Sheet  members  will  note 
the  sale  of  3  per  cent  Defence  Bonds  and  the 
purchase  of  5  per  cent  Defence  Bonds,  3  per 
cent  Funding  Stock,  and  further  National 
Savings  Certificates. 

On  the  motion  of  the  Treasurer,  seconded 
by  Mr.  H.  L.  Leech,  the  report  was  received. 

There  was  no  discussion  and  a  motion  by 
the  President  from  the  Chair  that  the  report 
be  adopted  was  carried. 

Report  of  the  Secretary. — The  Secretary 
(Mr.  B.  C.  Leighton)  presented  his  report, 
as  follows: — 

I  have  to  report  that  during  the  year  since 
the  last  Annual  General  Meeting,  the 
Society  has  continued  to  flourish.  Seven 
meetings  have  been  held  with  an  average 
attendance  of  98.  As  the  European  Ortho¬ 
dontic  Society  was  to  hold  a  meeting  in 
Belfast  during  the  summer,  it  was  felt  by  the 
Council  that  a  Demonstration  Meeting  should 
be  held  in  London  instead  of  a  Country 
Meeting. 

The  membership  of  the  Society  has  con¬ 
tinued  to  increase  and  is  now  approaching  500. 
Twenty-two  new  members  have  been  elected 
during  the  year  and  16  have  been  lost  through 
resignation  or  death,  including  that  of  one  of 
our  Honorary  Members,  Dr.  Lilian  Lindsay. 
The  membership  now  stands  at  486. 

I  have  to  announce  the  decision  of  the 
Council  to  introduce  an  award  for  an  essay  on 
Orthodontics,  to  be  called  the  “Chapman 
Prize  ’.  The  regulations  of  this  were  circulated 
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with  the  October  agendas.  It  is  hoped  that 
entries  will  be  received  for  1961.  Application 
forms  may  be  obtained  from  the  Secretary, 
and  entries  should  be  received  between  1st 
and  31st  May. 

On  the  motion  of  Mr.  Leighton,  seconded 
by  Mr.  K.  E.  Pringle,  the  report  was  received. 

On  the  motion  of  the  President,  the  report 
was  adopted. 

Report  of  the  Librarian.— The  Librarian 
(Mr.  A.  G.  Taylor)  presented  his  report,  as 
follows : — 

The  two  following  books  have  been  pur¬ 
chased  for  the  library: — D.  P.  Walther, 
Orthodontic  Notes ;  and  W.  J.  Tulley  and 
A.  C.  Campbell,  A  Manual  of  Practical 
Orthodontics. 

It  is  an  unalloyed  pleasure  to  have  books 
written  by  members  of  this  Society. 

We  are  also  indebted  to  Mr.  John  Heath 
sen.,  for  a  reprint  of  his  paper, 44  Three  Variants 
of  the  Screw  X  Plate  for  Treating  Prominent 
Upper  Front  Teeth”. 

Arrangements  have  been  made  for  obtaining 
the  American  Journal  of  Orthodontics  on  an 
exchange  basis.  The  exchange  of  our  own 
Transactions  for  other  publications  is  now 
quite  extensive  and  covers  the  Transactions 
of  French  and  Spanish  Orthodontic  Societies, 
the  British  Society  of  Periodontology,  The 
Rumanian  Dental  Quarterly ,  and  Dental 
Abstracts.  If  the  library  were  not  bursting  at 
the  seams  the  exchange  could  be  extended  to 
many  more  countries,  including  Russia  and 
China,  and  applications  continue  to  arrive. 

Besides  the  Transactions  and  Journals  we 
receive  by  exchange  the  Society  subscribes  to 
the  Angle  Orthodontist  and  buys  the  Trans¬ 
actions  of  the  European  Orthodontic  Society  as 
well  as  receiving  more  material  as  gifts. 

I  am  passing  the  library  on  to  Mr.  Donald 
Smith,  who,  I  am  sure,  will  do  vastly  better 
than  I  have  done. 

On  the  motion  of  Mr.  Taylor,  seconded  by 
Miss  L.  Clinch,  the  report  was  received. 

Mr.  E.  K.  Breakspear  said  that  he  had  no 
questions,  and  he  might  be  “jumping  the 
gun  ”  but  he  wanted,  as  an  ordinary  member, 
to  pay  tribute  to  the  extraordinary,  unfailing 
courtesy,  helpfulness,  and  efficiency  of  the 
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Library  Service,  ever  since  he  could  remember. 
He  was  told  by  Mr.  Taylor  that  it  went  back 
at  least  20  years.  Mr.  Taylor  also  said  that 
he  was  always  ready  to  supply  the  helpfulness, 
but  the  efficiency  was  largely  a  matter  of  luck, 
according  to  when  he  got  to  town.  That  he 
himself  disbelieved;  he  had  evidence  otherwise. 
He  had  borrowed  a  good  many  books,  some 
for  long  periods,  and  even  if  he  had  had  a  book 
for  12  months  or  more,  in  all  the  time  he  had 
known  him,  Mr.  Taylor  had  never  asked  him 
to  return  them !  He  wished  to  express  the 
thanks  of  very  many  members.  (Applause.) 

On  the  motion  of  the  President,  the  report 
was  adopted. 

Report  of  the  Curator.— The  Curator  (Miss 
L.  M.  Clinch)  presented  her  report,  as 
follows : — 

The  Museum  is  still  housed  next  door  to 
Manson  House  in  the  Institute  of  Public 
Health,  26,  Portland  Place,  where  it  can  be 
seen  between  10  a.m.  and  5  p.m. 

During  the  year  the  following  additions  were 
made : — 

1.  Models  with  the  actual  teeth  inset, 
showing  right  and  left  maxillary  first  pre¬ 
molars  with  three  cusps  on  each  crown  and 
three  fused  roots;  presented  by  Miss  E.  M. 
Still. 

2.  Models,  photographs,  and  lateral  skull 
radiographs  of  identical  twins,  one  whose 
general  growth  had  been  considerably  retarded 
between  2  and  14  years  of  age  by  hypo¬ 
thyroidism,  and  the  other  who  had  grown 
normally. 

3.  Serial  models  between  6  weeks  and  12 
years  showing  postnormal  occlusion  of  the 
mandibular  arch  (29  pairs  of  models  in  all) ; 
presented  by  Mr.  W.  Duncan. 

It  is  hoped  to  have  a  cabinet  made  to  hold 
the  face  masks  and  models  presented  to  the 
Society  some  years  ago  by  Dr.  Northcroft; 
this  is  probably  the  most  valuable  exhibit  in 
the  Museum,  and  it  is  hoped  it  will  then  be 
less  liable  to  damage  and  much  easier  to  view. 

The  photograph  album  of  past  Presidents  of 
the  Society  is  complete  up  to  1958,  except  for 
1953. 

On  the  motion  of  Miss  Clinch,  seconded  by 
Mr.  W.  J.  Tulley,  the  report  was  received. 


On  the  motion  of  the  President,  the  report 
was  adopted. 

Report  of  the  Editor. — The  Editor  (Mr. 
W.  J.  Tulle  y)  presented  his  report,  as 
follows : — 

I  have  to  report  that  the  Transactions  for 
1959  have  been  at  the  binders  for  some  time 
and  I  had  hoped  to  have  them  available  for 
this  meeting.  I  understand  all  the  binderies 
in  the  country  are  excessively  busy.  With 
regard  to  the  material  for  this  current  year, 
the  papers  presented  in  October  should  be  in 
the  January  issue  of  the  Dental  Practitioner 
and  all  the  readers  of  papers  have  been  most 
co-operative  in  letting  me  have  their  material 
promptly,  which  has  made  things  much 
easier. 

We  have  been  fortunate  in  receiving  offers 
of  many  interesting  papers  for  the  coming 
year.  I  would  once  again  encourage  all 
members  to  write  up  and  offer  as  short 
communications  any  interesting  cases  they 
may  have.  I  am  sure  that  teaching  schools  in 
their  vicinity  will  always  help  them  to  obtain 
lateral  skull  radiographs  and  any  other  data 
which  they  may  not  be  able  to  obtain  them¬ 
selves,  in  order  to  make  these  presentations  as 
interesting  as  possible.  They  should  not 
hesitate  to  submit  really  interesting  cases 
because  they  may  not  have  the  facilities  of  a 
teaching  school. 

I  repeat  what  I  have  said  on  several 
occasions,  that  the  Society  is  desirous  of 
maintaining  a  proper  balance  between  the 
theoretical  and  the  practical  aspect  of  the 
subject.  Members  are  to  blame  if  they  do  not 
bring  forward  interesting  material  of  a 
practical  nature  for  discussion  at  our  meetings. 

I  beg  to  move  the  reception  of  this  report. 

On  the  motion  of  Mr.  Tulley,  seconded  by 
Mr.  P.  Burke,  the  report  was  received. 

On  the  motion  of  the  President,  the  report 
was  adopted. 

Members  Attending  for  the  First  Time  since 
their  Election: — Mr.  T.  G.  Woodward  and 
Mr.  V.  B.  Morris,  who  were  attending  for  the 
first  time  since  their  election  had  been  con¬ 
firmed  at  a  previous  meeting,  were  introduced 
to  the  President,  and  signed  the  Obligation 
Book. 


The  President  announced  that  that  con¬ 
cluded  the  business  of  the  Annual  General 
Meeting. 

Guests  and  visitors  were  then  admitted. 

PRESIDENT’S  VALEDICTORY  ADDRESS 

The  retiring  President  (Mr.  D.  P.  Walther) 
said  that  the  time  had  now  come  when  he  had 
to  vacate  the  Chair,  and  before  he  did  so,  it 
was  customary  for  him  to  give  a  brief  account 
of  his  stewardship.  Members  had  heard  the 
reports  of  the  various  officers  of  the  Society 
and  he  thought  they  would  agree  with  him 
that  they  had  had  a  most  successful  year.  In 
fact,  they  had  reached  a  record  for  attendances 
for  Mr.  Rix’s  Northcroft  Memorial  Lecture. 

He  was  delighted  that  the  Chapman  Prize 
has  been  instituted  this  year  and  he  was 
looking  forward  to  hearing  the  first  paper  in 
the  very  near  future. 

He  thanked  members  of  the  Council  for  their 
loyal  support  and  all  their  hard  work  during 
the  year.  Miss  Clinch,  as  they  knew,  was 
now  Senior  Vice-President  of  the  Society  and 
had  passed  over  the  Curatorship  to  Mr.  Mills. 
That  office  she  had  held  since  1939 — in  fact 
he  thought  it  was  even  before  that,  except 
when  she  was  holding  higher  office.  He  thanked 
her  for  all  she  had  done  and  also  for  her 
magnificent  gift  of  a  cabinet  for  the  Museum. 
(Applause.) 

Mr.  Smith  had  succeeded  Mr.  Taylor  as 
Librarian,  as  Mr.  Taylor  had  now  become 
Vice-President  of  the  Society.  He  had  held 
the  Librarianship  since  1941,  and  he  thanked 
him  also  for  all  those  years  of  very  loyal 
service.  (Applause.) 

He  also  wanted  to  say  a  special  “thank  you 
to  Mr.  Tulley.  Not  only  was  he  their  Editor, 
which  involved  an  unbelievable  amount  of 
hard  work,  but  also  Chairman  of  the  Editorial 
Sub-Committee,  which  dealt  with  all  their 
difficult  problems. 

Others  he  wanted  to  congratulate  and  thank 
were  Mr.  J.  S.  Beresford  for  looking  after  the 
financial  side  of  the  Society  so  successfully; 
and  last  but  not  least,  Mr.  Leighton,  who  had 
been  an  absolute  tower  of  strength.  In  fact, 
he  himself  had  been  completely  spoiled  and 
spoon-fed  ! 
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Finally,  he  thanked  all  the  members  for  his 
very  happy  year. 

He  then  asked  Mr.  McCallin  to  come  up  so 
that  he  could  invest  him  with  the  magnificent 
badge  of  office.  He  wished  him  a  very  success¬ 
ful  year  and  hoped  he  would  enjoy  it  as  much 
as  he  himself  had. 

Induction  of  New  President. — The  President 
inducted  Mr.  S.  G.  McCallin  as  the  new 
President  and  handed  over  to  him  the  chain 
of  office. 

Mr.  Burke  said  that  his  duty  was  the 
pleasant  and  easy  one  of  reminding  members 
of  the  debt  of  gratitude  they  owed  to  the 
Retiring  President.  They  had  been  fascinated 
by  the  elegant  and  diplomatic  way  in  which 
he  had  presided  over  the  meetings,  in  his  own 
quiet  and  inimitable  manner.  They  were  very 
pleased  that  he  could  devote  so  much  time 
from  his  various  farming  activities  to  attend ! 
(Laughter.) 

To  be  serious,  they  knew  he  could  ill  spare 
the  great  amount  of  time  he  must  have  devoted 
to  the  Society  in  the  last  year.  It  was  a 
measure  of  the  success  of  that  that  the 
Society  was  flourishing  in  the  various  ways 
they  had  heard  about  that  evening.  He  asked 
members  to  support  him  in  proposing  a  most 
sincere  vote  of  thanks  to  Mr.  Walther. 

The  new  President  (Mr.  S.  Granger 
McCallin)  said  that  it  was  the  custom  for  the 
President  to  say  a  few  words  and  he  thanked 
members  very  much  for  the  warm  welcome 
they  had  given  him  when  he  took  over  as 
their  President.  They  had  done  him  great 
honour  in  inviting  him  to  act  as  their  principal 
officer  in  the  coming  year.  He  hoped  that,  with 
the  aid  of  the  Council,  who  worked  very  hard 
on  their  behalf,  he  would  be  able  to  maintain 
the  traditions  of  the  Society,  as  his  predecessor, 
and  many  predecessors  before  him,  had  done. 
They  could  be  very  proud  of  their  heritage; 
the  increasing  size  of  their  membership  bore 
witness  to  the  foundations,  and  the  excellence 
of  the  foundations,  laid  down  by  those  who 
had  gone  before. 

But  if  the  Society  was  to  survive,  they  must 
continue  to  go  forward,  and,  basically,  any 


Society  could  go  forward  only  if  the  ordinary 
membership  stimulated  the  Council  with 
constructive  ideas  and,  occasionally,  con¬ 
structive  criticism,  in  order  that  the  things 
that  went  on  were  kept  up  to  date. 

He  had  been  mildly  disturbed  that  evening 
that  the  President  could  run  through  the 
agenda  without  anyone  questioning  the  fact 
that  the  Society  had  made  a  loss,  among 
other  things.  Work  was  carried  on  by  the 
Council  every  year,  and  unless  the  members  of 
the  Society  had  something  to  say  about  the 
way  they  ran  the  show,  he  did  not  see  how 
they  could  hope  to  survive.  He  very  much 
hoped  that  members  would  feel  free  to  ap¬ 
proach  him  personally,  or  write  to  the  Council, 
if  they  had  ideas,  rather  than  talk  behind  their 
backs  about  things  that,  in  the  members’  view, 
should  be  altered.  After  all,  the  Chapman 
Prize  was  the  direct  result  of  a  letter  written 
by  an  ordinary  member,  making  a  suggestion 
along  the  lines  that  they  had  finally  formally 
arranged  things.  More  ideas  of  that  kind 
would  be  welcomed. 

Members  would  receive  their  programmes 
for  next  year  during  the  coming  month  and  he 
hoped  they  would  think,  as  he  did,  that  they 
could  look  forward  to  a  good  year. 

As  they  all  knew,  it  was  planned  that  their 
Country  Meeting  should  be  held  in  Bourne¬ 
mouth.  That  was  something  of  an  experiment ; 
they  had  not  moved  away  from  a  Dental 
School  before  and  it  was  hoped  that  it  would 
stimulate  a  large  attendance  and  that  members 
would  bring  their  wives  or  husbands  and  make 
quite  a  party  of  that  particular  meeting.  He 
advised  them  to  get  booked  up.  He  knew, 
because  he  had  been  down  to  Bournemouth 
and  investigated  the  problem,  and  the  hotels 
were  beginning  to  fill  up  for  that  time  of 
year. 

He  thanked  them  once  again  for  inviting 
him  to  be  their  principal  officer. 

He  wished  them  all  a  happy  Christmas  and 
said  that  he  would  be  addressing  them  on 
January  9,  when  he  presented  his  Presidential 
Address.  It  would  be  entitled  “Extra-Oral 
Traction  in  Orthodontics ”. 
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